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DETROIT MUNICIPAL PLANT. 

Last week we published in full the report of the city council com- 
mittee of Worcester, Mass., pronouncing dead against a municipal 
electric light plant, after a thorough investigation of the subject and 
of the reports of a number of existing city plants. This week we pre- 
sent the figures for the past year of the Detroit Municipal Plant, with 
our analysis of them. It will be remembered that this plant when it 
started some six years ago with such a flourish of trumpets was to 
be kept wholly clear of “politics.” If we judge the situation aright, 
and accept the admission of one of the commissioners, the plant is 


to-day quite a lively political issue, with all that that means. 





It is not the first time that we have felt constrained to offer some 
criticism on the Detroit figures for the valid reason that they have 
been used not alone to glorify the triumphs of municipal ownership 
but because they have been employed as a club for beating down 
the rates asked by private plants under their contracts with munici- 
palities. The latter consideration goes with the other, for the exac- 
tions of companies are thus held up to scorn as compared with the 
economies of municipal administration. In our analysis this week, 
we have endeavored with all fairness and moderation to show how 
far from accuracy the vaunted Detroit figures are, and if we are any- 
where in error it will afford us much pleasure to correct our views 
and estimates. As it is, we do not find economy, we do not find sav- 
ing, we do not find due or even decent allowance for depreciation, we 
do not find a true statement of the actual cost of the lighting to the 
city. In the course of our analysis, further data than is now presented 
and of even more serious character as to the outlook of the plant, has 
accumulated, but the investigation as now submitted convinces us at 
least that if the cause of municipal ownership rests on the Detroit 


¢xample it has but slim support. 
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THE PATERSON FIRE. 
There have been too many large fires lately, and the loss that has 


fallen upon the public and the insurance companies is very heavy. 
The latest of these fires, that at Paterson, will involve a loss, it is 
estimated, of not less than $8,000,000, half of which is insured. So 
far, however, as we have been able to ascertain, hardly any one of 
these fires has been traceable or attributable to electricity, but we 
regret to note that the New York Herald is again at its old malicious 
trick of trying to lay the blame of them all against the electric cur- 
rent. We have had to complain of this before, the Herald simply 
going out of its way and “rubbing it in” whenever it gets or can create 
a chance. There may be some one on that journal with a grudge or 
a prejudice against electricity ; but the animus is only too apparent. 





In the case of the Paterson fire, it appears from several of the papers, 
and is not disproved, that late on Saturday night one of the con- 
ductors ran into an old car barn one of the old cars with a coal stove, 
which, not being damped down or emptied, soon became overheated 
and set fire to the car. It is by no means the first time such an inci- 
dent has occurred. Yet the Herald has the nerve to assert that “like 
many of the greatest conflagrations of recent times, that which de- 
vastated Paterson had its origin, so far as can be determined,. from 
the defective insulation of electric feed wires.” This statement is, 
we believe, absolutely without any proof or truth whatsoever. Elec- 
tricity has without doubt caused fires, and where carelessness exists 
will cause them again, but it remains one of the safest of agents, and 
there is no need to pile up such accusations, nor to misrepresent 
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things. In a great many suspicious cases that we have tried to follow 
out, where electricity was blamed, it soon appeared that the charge 
was groundless. We note this week in our columns the report of an 
insurance inspector at Hartford, Conn., who, in giving data to prove 
that there are proportionately more electrical installations in that 
city than anywhere else in the world, states that but one small fire 
in a whole year was attributable to the use of electric current. The 


Herald will not succeed in giving a bad name to its pet aversion. 
Sinabenbdenlicenthesibicaieidiiieanorensingsvil 


ENERGY CONSUMPTION AND AUTOMOBILE PERFORMANCE. 
Mr. Alden’s article on the influence of energy consumption on elec- 


tric automobile performance calls attention to the importance of a 
high efficiency in the motors and gearing. If the watt-hours consumed 
per ton-mile can be reduced in a certain ratio, say, halved, by an 
imaginary improvement in efficiency, it is evident that if the storage 
battery had a constant output of energy under all conditions of work- 
ing, then the range of the vehicle would be doubled, because the same 
amount of battery energy at half the expenditure per ton-mile would 
double the miles. But, as a matter of fact, any improvement in the 
efficiency means a reduced current strength, and reduced power for 
the same speed, and consequently the battery will have an increased 
A halved expenditure of energy per ton-mile would, there- 
Improvements in au- 


output. 
fore, more than double the range of the vehicle. 
tomobile motors and automobile storage batteries react upon the capa- 


bility of the machine at compound interest. 


at 2o- atone 


THE METRIC SYSTEM. 

On another page of this issue will be found a copy of the report of 
the committee appointed by the Franklin Institute to consider the 
question of the adoption of the metric system. The committee was 
evidently composed of men in different callings, and included both 
manufacturers and professional men, so that the personnel of the 
committee did not favor any particular bias or sectional view. It 
will be seen that the report is heartily in favor of the universal adop- 
tion of the metric system, and recommends in particular such legisla- 
tive action by Congress as will ensure the adoption of the metric 
system by all departments and bureaus of the Government as soon as 
possible. Electrical engineers and electrical workers are particularly 
in favor of the metric system, for the reason that all the practical elec- 
trical units, such as the ohm, volt, ampere, joule, watt, etc., now in 
international and universal use, are metric units. The advantage con- 
ceded to the use of these units is in large measure due to the fact that 
they are metric units, or are an extension of the metric system of 
weights and measures into the departments of electrical science and 
art. The use and application of these units would be much simplified, 
if the units of weights and measures in every-day use were metric, 


instead of those now customary in this country. 


We heartily indorse the report of the Franklin Institute committee. 
We are unreservedly in favor of the metric system, not only for the 
electrical units, which are already metric, but also for the every-day 
units of weights and measures which, unfortunately, are not yet metric 
in this country. We believe that the great majority of our readers are 
of the same opinion. As a matter of fact, there are no less than 64 
units of measure existing in the United States at the present time. 
Seventeen of them are linear units, such as the inch, foot, vard, mile, 
etc.; 15 are weight units, such as the scruple, ounce, pound, etc.; 21 
are volume units, such as the cubic inch, pint, gallon, etc., and 11 are 
surface measures, such as the square foot, acre, etc. This congeries 
of units is interlaced and connected by a system of numerical ratios 
so harsh and complex that it is most rare to find any one who knows 
them all. There are very few people in the country that can write 
down from memory the whole system of weights and measures in use 
in the United States. Add to this complexity the fact, that the 


British imperial gallon, quart, pint, bushel, peck, fluid drachm and 
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fluid ounce, all differ more or less from the United States quantities 
of the same denomination, and it is evident that confusion often ex- 
ists in literature published in the States on one hand or in Canada 


and Great Britain on the other. 


Contrasted with the cumbersome and complex existing system of 
64 units, stands the international metric system with less than half a 
dozen units, and these so closely connected with the metre as prac- 
All the numerical ratios between 
Just as the cur- 


tically to involve that unit alone. 
the units of the metric system are decimal ratios. 
rency system of dollars and cents in the United States and Canada is 
superior to the original British system of pounds, shillings and 
pounds which it superseded, so the metric system of weights and 
measures is superior to the British system. Strenuous efforts have 
been, and are now being made in Great Britain by leading merchants, 
scientists and men of affairs to introduce the metric system into 
Great Britain. Commencing with France at the beginning of the 
nineteenth century, one civilized country after another has thrown 
over its original system of national weights and measures in favor 
of the metric system, until now Great Britain is practically the only 
civilized country, outside of the United States, which retains the 
original medley. In view of this fact, and the tendency of all things 
to become international in the course of civilization and progress, it 
cannot be doubted that sooner or later the metric system will be used 
all over the world, and it is only a question of how soon the change 
shall be made in the United States. As the matter stands to-day, 
practically all modern text-books in technology teach in the metric 
system, and nearly all the accurate scientific work of the country 


is to-day recorded and carried on in the metric system. 


It seems safe to say that hardly any enlightened or progressive 
than in the United States to-day, who has studied this question here 
and abroad, will deny the advantage of the metric system for every- 
day use, and the importance of substituting it for our medley. The 
only question is as to how the change should be accomplished. Any 
general change, no matter how beneficial it may be, necessitates in- 
convenience during the period of transition. The inconvenience and 
expense of attempting to force the metric system upon all citizens of 
the United States at 24 hours’ notice, for example, would be so great 
as to be simply prohibitive. Price lists would have to be changed, 
contracts and machinery would have to be changed, and some minor 
modification would run through all the machinery of life. It is es- 
sential that such changes must come about gradually and with ample 
time for preparation. Once the change is made every one will be 
benefited. We could all think more clearly from a quantitative stand- 
point; we could use arithmetic in all the affairs of life with less labor 
and waste of time, and we could understand both our friends and our 


foreign neighbors more readily. 


Every effort should be made to bring about the change with the 
minimum inconvenience, confusion and expense. On the one hand, 
every year the change is deferred makes the labor of the transfer 
greater, because the country becomes greater and the things to be 
changed become more numerous. On the other hand, too sudden a 
change is simply so expensive as to be out of the question. Between 
these limits lies the path of prudence. The ideal method would be 
for the United States to enter into an agreement with Great Britain 
and her colonies, whereby on and after a certain date, the existing 
medley should be replaced by the metric system in all official docu- 
ments, both here and abroad, by mutual consent. But whatever hap- 
pens, it is highly important that Congress should pass a bill at this 
session making the adoption of the metric system obligatory on the 
part of the Government Departments and Bureaus without delay, so 


far as may be consistent with public welfare. If one division of the 
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great English-speaking nations officially adopts the metric system 
the other divisions will doubtless speedily follow. We hope that the 
bills now under the consideration of committee in the House of 
Representatives will be favorably reported and acted on by Congress, 
it being understood that ample time should be allowed for the general 
adoption of the system, and that its use should not, under any circum- 
stances, be compulsory on the public. No citizen should be denied 
the right to talk of yards and gallons instead of meters and liters if 
he prefers to be unprogressive after the country has officially adopted 


the new system. 





PHENOMENA OF RADIO-ACTIVITY. 

The investigation of the remarkable group of phenomena which 
are connected with radio-activity opens some of the most interesting 
theoretical questions to be found in the realm of physics. The start- 
ling work of Becquerel, Madame Curie and others is really of the 
most extraordinary character, although so much of it has been pub- 
lished in the form of brief notes that it is difficult to view the matter 
in proper perspective. Of peculiar importance are the relations be- 
tween the Rontgen rays and the occult forms of radiation of which 


‘ 


we are speaking. The elusive substance “radium” itself, seems little 
less marvelous than the mysterious chemical that figures in “Dr. 
Jekyll and Mr. Hyde.” Whether element, or allotropic modification 
of an element as the later investigations seem to suggest, its proper- 
ties are sufficient extraordinary to merit the most searching exami- 
nation. To what they are due is a most puzzling question, and every 
fresh research deepens the mystery. At the start, the rays seemed 
to be merely analogous of those of R6ntgen and Lenard. But as time 
has gone on they have developed extraordinary peculiarities, and 
while upon the corpuscular theory now in vogue one may rest content 
with the idea of emanation of particles too minute to be disproved, 
the field of investigation seems to be broadening in a very embarrass- 
ing way. The fact is that the resources of photography are extend- 
ing radioactivity to a point where one is tempted to call a halt and 
inquire whether in fact radioactivity, whether it be due to a form 
of radiant energy or of radiant matter, is not a normal property of 
matter in general, more striking in some substances than in others, 
just as one metal is heavier or more ductile than another. The mole- 
cular theory, whether modified from the standpoint of corpuscular 
action or from that of radiant energy, would suggest such a conclu- 


sion and the recent work abroad points strongly to it. 


From this point of view the phenomenon may be far more uniform 
in different kinds of matter than appears on the surface, since for 
the most part the evidence is photographic, and the substances photo- 
graphically most active for this particular kind of radiation are quite 
unknown to us.. Some of the phenomena are, of course, readily 
visible to the eye, but the photographic plate, integrating as it does 
the effect of radiations received over a considerable time, is a vastly 
more potent means of investigation. Photography has already revo- 
lutionized astronomy, not only rendering plainly discernible faint 
objects barely visible to the eye in the largest telescopes, but bringing 
within our grasp stars and nebulx that are probably forever beyond 
the powers of human vision. In a precisely similar way photography 
promises to revolutionize our knowledge of the constitution of mat- 
ter, and it is by no means improbable that a systematic search for 
proper sensitizing substances will open up a new field in molecular 
radiation. The recent work in this line brings to our mind some ex- 
periments performed a few years since in England which, although 
unpublished, have wandered across the water via the wireless tele- 
graph that unites the laboratories of the world. The facts as we had 
them from close and trustworthy authority, are as follows: If we 


recollect correctly they were mentioned at an Institute meeting a 
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year or two ago. A brilliant young English physician, just out of the 
medical school, being greatly interested in the physiology of vision, 
conceived the idea of secluding himself in absolute darkness for some 
days to test the effect upon visual sensitiveness. Then among other 
experiments he had his servant bring in to him, through the elaborate 
system of screens that preserved complete darkness, a tray contain- 
ing a number of beakers marked merely for identification in a way 
invisible to him, each containing a small quantity of some especial 
chemical. Just above the surface of each he detected a distinct 
aureole of highly characteristic appearance, and was able regularly 
and repeatedly to arrange the beakers in a definite order by this in- 
dication alone. This result and others similarly obtained seemed so 
extraordinary that the experimenter did not make them public. If 
he still lives and this should chance to meet his eyes, he would do a 
positive service to science by reporting his work in full. It falls pre- 
cisely into line with the trend of recent investigations, and in view of 


the general facts of radioactivity, seems entirely to be expected. 


The existence of these radioactive phenomena has a direct bearing 
upon some of the curious facts of chemistry, as in the singular class 
of reactions where two substances are completely inert toward each 
other until a minute trace of a third substance entirely inert toward 
both is added. Of the exact character of the stresses that make for 
electrical energy we know next to nothing, of those that determine 
chemical action still less, and here we have thrust upon us a new 
set of most potent activities as yet quite uncorrelated with other 
physical forces. The subject is reaily tremendously important and 
should be followed up with untiring energy. We may sooner or later 
find it intimately connected with many strange and unexplained phe- 
nomena that lie on the borderland of experimental science. The re- 
cent work on the pressure of light should not be forgotten in this con- 
nection, and there are, too, some experiments tending to show that 
weight is a function of chemical composition, which have never been 
fully confirmed but were too carefully made to throw aside. These 
might well be overhauled in view of radioactivity with a chance of 
finding an explanation. In the same connection, too, one must not 
forget the probable composite nature of the so-called elements. The 
spectroscope evidence on this matter has been gradually accumulating 
for a score of years or more, and some of the recent evidence is much 


too strong to be disregarded. 


There is a vast mass of uncollected facts which will some day find 
a natural classification in view of the extension of the molecular 
theory which is now being evolved. The corpuscular doctrine lately 
so much amplified is a useful working hypothesis in some of these 
investigations, albeit it is by no means the only one properly tenable. 
The fact is that during the last ten years the number of very extraordi- 
nary phenomena brought to light has been enormous. The details 
have piled up faster than they can be sifted and classified, and unless 
there is a greater concentration of effort than there has been in the 
past, there will be confusion for some time to come. Of late much of 
the best scientific effort has been bent to practical ends, and some of 
the keenest minds have been lost to theoretical investigation. We 
cannot properly regret this, but it is high time that some great in- 
vestigator should arise and undertake the work of co-ordination. 
Maxwell forth-fared now nearly a quarter of a century ago, and while 
it is far too much to hope for a Maxwell every 25 years, it is his spirit 
and his wide view that physical science most needs to-day. We have 
workers enough and to spare, but they are all in too great a hurry for 
great reflective generalizations. Things practical have been pushed 
ahead, it is true—not too far or too fast, but so far and so fast that 
there is danger that they may have to wait a bit for their supply trains 


“to come up. 
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The Institute Election. 





Nomination blanks have just been issued for the annual election 
of the American Institute of Electrical Engineers. Unusual interest 
attaches to this election from the fact that it is the first under the 
new constitution adopted last year, by which eligibility to the presi- 
dency and vice-presidency is now limited to members, although asso- 
ciates are eligible for election as “managers,” which makes them offi- 
cers on the council. Another feature is that after this preliminary bal- 
lot, the council in sending out its sheet of nominations is required to 
put in two names for the presidency selected from the first four names 
having the highest votes. A further provision is that the vice-presi- 
dents shall be nominated with an eye to geographical distribution. 

It would appear that electioneering has already begun for the 
higher offices, and a number of well-known men are suggested by 
their friends, those finding widest support being Dr. M. I. Pupin, 
C. F. Scott, C. O. Mailloux, J. W. Lieb, Jr., L. B. Stillwell and Dr. 
S. S. Wheeler, who is also spoken of as a vice-president, there being 
a general recognition of his active interest in the Institute at all 
times, and his recent generous gift of the Latimer Clark library, be- 
ginning a new regime in Institute affairs. Dr. Pupin is widely men- 
tioned, but it has been pointed out that having so far remained an 
associate member he is ineligible for both offices. Possibly this de- 
fect can be cured in time in behalf of one who is so prominent. 

Up to the present time few men have been suggested for managers, 
but Mr. R. T. Lozier is already “running strong.” He came within 
a vote or two of the nomination last year, and since that time has 
added largely to his excellent work for the Institute whenever an 
opportunity has presented itself. 


—_——_—_—_ $$$ $$ ——— 


Franklin Institute Favors Metric System. 





At a meeting last week of the Franklin Institute a special com- 
mittee appointed to consider the feasibility and advisability of the 
adoption of the metric system in the United States, reported strongly 
in favor of the adoption of the system, as follows: 

Whereas, It is desirable to obtain an international standard of 
weights and measures, also to simplify and regulate some of our ex- 
isting standards; and, whereas, the metric system is commendable not 
only as a suitable international standard, but also for facility of com- 
putation, convenience in memorizing and simplicity of enumeration. 
Resolved, That the Franklin Institute approves of any movement 
which will promote the universal introductoin’ of the metric system 
with the least confusion and expense. Resolved, That the National 
Government should enact such laws as will ensure the adoption of the 
metric system of weights and measures as the sole standard in its 
various departments as rapidly as may be consistent with the public 
service. 

Among the signatures are those of a number of prominent engi- 
neers and James Christie, of the American Bridge Company; Wilfred 
Lewis, president Tabor Machine Company, and S. M. Vauclain, su- 
perintendent Baldwin Locomotive Works. 





Electrical Engineers of the Day—XXXIII. 


Ts. se ROK 

John Sedgwick Peck was born at New Haven, Conn., in 1871. On 
the paternal side he is descended from the Sedgwicks and on the ma- 
ternal from the Tuckers, both of whom were among the prominent 
and early settlers of the Connecticut Valley. He prepared for col- 
lege at the Stanton Military Academy, Stanton, Virginia, and entered 
Cornell University in the fall of 1888, from which he was graduated 
in June, 1892, receiving the degree of mechanical engineer. In the 
fall of 1892 he began work in the shops of the Eddy Electric Com- 
pany, of Hartford, Conn., and some months later was transferred to 
the draughting room. In the spring of 1893 he entered the student’s 
course in the shops of the Westinghouse Electric & Manufacturing 
Company, Pittsburg, Pa., and in due time worked his way through 
the shops to the testing department. Shortly after he was pro- 
moted to assistant in the laboratory and assigned to the work of cali- 
brating and testing measuring apparatus. His work here was of such 
a character as to result in advancement to the engineering force, 
where he was finally entrusted with the serious and exacting duties 
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connected with the design and construction of transformers, and in a 
general way, with their installation and operation. 

All the original transformer work done by the Westinghouse Com- 
pany in the last seven years has been under the supervision of Mr. 
Peck. During this period the transformer business of the Westing- 
house Company has increased enormously, the annual output growing 
from a few hundred to over 200,000 kilowatts. In the same time the 
size of the largest unit has grown from 100 to 2750 kw. This in- 
crease in the size of unit seems a remarkable one, but so great has 
been the improvement in manufacturing facilities, and so sure are the 
engineers of their ground, that the manufacture of the largest trans- 
formers demanded by the growth of electrical development is under- 
taken without hesitation, and the performance of the completed ap- 
paratus predictetd with the greatest accuracy. For this satisfactory 
condition no small amount of credit is due to the work of Mr. Peck. 
In the Buffalo terminal station of the Niagara Falls Power Company 
there are seven 2250-kw oil-insulated transformers, the largest of 
their type ever constructed. At the plant of the Chambly Manufac- 
turing Company in Montreal, Canada, there are now being installed 
twenty 2750-kw air-blast transformers, the largest of any type ever 
made. These transformers were designed and built under the per- 
sonal supervision of Mr. Peck. . 

Of standard types, Mr. Peck designed the Westinghouse, O. D. air- 
blast, oil-insulated self-cooling, and oil-insulated water-cooled, trans- 
formers—apparatus known over all the world as models of electrical 





design and economical operation. With his knowledge broadened by 
a wide experience in this particular line of electrical activity, he has 
acquired the critical judgment that comes only after years of patient 
laboring in a field involving the exercise of trained faculties. 

In the development of the transformer Mr. Peck has devised many 
useful and ingenious methods of constructing, connecting and testing 
transformers. An article on a method devised by Mr. Peck for test- 
ing the largest types of transformers appeared in these columns some 
months ago, which is notable both for its accuracy and simplicity. 
A recent patent issued to him covers the cross connecting of three 
transformers used for supplying a three-phase rotary converter. It 
is well known that when three transformers with secondaries con- 
nected in star supply a rotary converter, a wire may be carried from 
the common point of the windings of the three transformers to form 
the neutral wire of a three-wire direct-current circuit. By the method 
of Mr. Peck, the secondaries of his transformers are cross connected 
in such a manner that the direct current in the neutral wire passes in 
opposite directions around the core of each transformer, thereby pro- 
ducing no resultant magnetism in the core. 

Mr. Peck is a member of the American Institute of Electrical En- 
gineers, and is an occasional contributor to the electrical press. He is 
past president of the Amber Club, of Pittsburg, an organization es- 
tablished on the same lines as a college fraternity, and founded 15 
years ago by the young engineers connected with the various West- 
inghouse companies. Most of the prominent Westinghouse engi- 
neers have been connected with this club at one time or another. 
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Storage Batteries in the Baltimore Belt Line Tunnel 
Power Plant. 


N the operation of the Baltimore Belt Line by electric locomotives, 
it was found that at times a maximum load came on the power 
station which severely taxed its capacity. The haul is about 3.6 

miles, and all up grade, the south bound trains being permitted to coast 
down the grade, which attains 1.8 per cent. One electric locomotive 
is used at a time, the passenger trains being hauled from Camden 
station to Mt. Royal station, which is situated at about the middle of 
the line. In addition to this, the freight trains are pushed from Mt. 
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it was found necessary to keep three 500-kw generators in service. 
When the question of the storage battery was taken up, it was noted 
at once that the load was in no way similar to that of the street rail- 
way, but closely analagous to that of an electric elevator, the curve 
of performance showing a heavy initial load, a sharp descent due to 
rapid acceleration and a practically steady load throughout the run. 
This was especially noticeable on the through express trains, as the 
acceleration on them was much greater than on the freight trains. 
The former, however, would consume about four minutes in going 
through the tunnel, while it would take the latter sometimes 26 min- 
utes to go over the entire line. Moreover, cne train would often 





FIG. 1.—BATTERY HOUSE, 


Royal station to the end of the line. The power station is situated 
near Camden station, and the haulage to Mt. Royal station was oper- 
ated at about 575 volts. When the locomotive worked beyond that 
point the voltage was raised by a simple booster. 

Wattmeter readings in the station showed, for 36 trains, an aver- 
age load throughout the day of 175 kw, an average load while the lo- 
comotive was in service of 525 kw, and a maximum load of 1300 kw. 
Moreover, the maximum comes at the starting of the locomotive, 
and is, therefore, an impact load on the station. The resulting strain 
was so great that when the locomotive load only was on the station 





FIG. 2.—BATTERY ROOM. 


follow another, starting as soon as the preceding one dropped its 
locomotive. In this manner there was a load for 1 hour and 15 min- 
utes, practically without intermission, averaging about 1200 amperes. 

It was, therefore, necessary to consider a battery, not only capable 
of taking the fluctuation due to starting, but of a capacity sufficient 
to carry a steady load due to continuous haul. The operation of two 
trains simultaneously, one from Camden and one from Mt. Royal 
station, was also considered, and had to be allowed for in determin- 
ing the size of the containing tanks. 

The battery was installed by the Electric Storage Battery Com- 
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pany, and consists of 320 cells of chloride accumulator, in tanks of 
suitable size to contain 51 plates. It has a present capacity of 1520 
amperes, and an ultimate capacity of 2000 amperes at the hour rate 
of discharge. It is situated at Mt. Royal station, and is, consequently, 
at about the middle of the line. 





FIG, 4.—BATTERY SWITCH BOARD 


The booster is of the constant-current type, having a shunt field 
fed from the main busses and a reversed series field. As the genera- 
tors are of a capacity of 500 kw, it was deemed advisable for the pres- , 
ent to use that capacity in regulation in order to decrease the size ofy) 
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erator voltage, is sufficient to overcome the drop in the line at that 
current, and give at the battery a voltage of 800, which is the charg- 
ing rate when the battery is fully charged. The greater part of the 
time the booster will work about midway between the two extremes. 

In calculating the distribution, the question resolved itself into 
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FIG. 6. —CURRENT CONSUMED BY ELECTRIC LOCOMOTIVE. 


the best disposition of the feed-wire on hand, which was found to be 
amply sufficient. These facts were taken into consideration: The 
heaviest load comes at Camden station, the greater part of the haul- 
age is between Camden station and Mt. Royal station, at Huntingdon 
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the battery. The series field was, therefore, made weak enough to 
allow a current of 900 amperes to pass through the booster at 100 
volts, which, with the generator voltage, is enough to overcome the 
drop in the line at that current and equal the battery voltage at dis- 
charge. At 300 amperes the boost is 300 volts, which, with the gen- 


Avenue the grade lightens. The results obtained from the distribu- 
tion as laid out have been excellent, the voltage at no time dropping 
below 575. 

The switchboard has an interesting feature, in that the circuit- 
breakers can be operated from the signal tower, thus obviating the 
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necessity of having a man continually at the battery house. This is 
accomplished by attaching the handle of the circuit breaker to the 
armature of a solenoid magnet in circuit between the booster feeder 
and the ground. Electric lamps in the circuit controlled by each 
breaker indicate when it is tripped. The signal operator can then 
close the circuit breaker by pressing a push-button switch. 

With regard to the accompanying diagrams, Fig. 5 represents the 
total load on the generators due to the street railway load, and the 
locomotive load. The dotted line is derived by adding the fluctua- 
tion at the locomotive load during the run. Fig. 6 represents the 
currents consumed by locomotives under different conditions. The 
top curve is that obtained when a heavy freight train is being hauled 
through the tunnel at a low rate of speed. The lower left-hand curve 
is that when the Royal Limited is hauled through at high speed. 
Note the fluctuation due to acceleration. The lower right-hand curve 
is that when an ordinary passenger train is hauled through at a 
slightly lower rate that speed than the Royal Limited. Fig. 7 repre- 
sents the load on each generators due to the street railway load alone. 
It should be noted that this task equals the capacity of the generator 
(500 kw, 525 volts), and, therefore, the locomotive load comes on 
the station entirely as an overload. 

Since the battery has been installed the voltage has been main- 
tained at a much higher and steadier rate, and the express schedule 
through the tunnel has been lowered about three-quarters of a 
minute. An exceptional service was called for some few months ago, 
when, owing to a cave-in of one of the tunnels on the Philadelphia, 
Wilmington & Baltimore R. R., the Pennsylvania R. R. traffic was di- 
verted through the Belt Tunnel, and 165 trains were hauled through 
by the locomotives in one day. The battery showed no ill effects, 
although it was only erected to take care of 35 trains, and the service 
was so excellent that the question of the advisability of running all 
Pennsylvania through trains by way of the Beit Tunnel has been 
raised. Recently tlie pcwer station was put out of service for four 
hours in order to make certain connections, and the entire load was 
carried by the battery without trouble. 
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Induction Wireless Telegraphy. 





By V. H. Emerson. 


HAVE read several interviews had with Mr. Thos. A. Edison in 
I reference to Marconi’s wireless telegraph system, but have not 
seen a statement from him in reference to his own work in this 
field; and no one would know from these interviews that he had ever 
done anything in this line himself. It was, however, Mr. Thomas A. 
Edison’s system of wireless telegraphy that was in full operation on 
the Lehigh Valley road during the years 1886 and 1887. I am inter- 
ested in the matter because I was chief operator on the first commer- 
cially successful wireless induction telegraph system. A short resume 
of the progress of the art may be of interest. 

During the year of 1885 Mr. L. J. Phelps invented what was known 
as the induction system of wireless telegraphy, and the company 
which controlled his patent constructed an experimental line on the 
Mott Haven Branch of the N. Y., N. H.& H. R. R. This system was 
operated as follows: The line extended from Mott Haven to New 
Rochelle—a distance of about 12 miles. The line was connected with 
about 200 Bunsen cells, and the signals were sent over the main line 
with a pole-changing key. The baggage cars on the road were wound 
with a No. 14 coil of wire of about 50 convolutions, which coil was 
connected with a polarized relay. The signals sent from the main 
station induced similar currents in the coil on the car and operated 
the polarized relay, which in turn operated a regular Morse sounder 
connected in its regular circuit. 

The signals from the trains to the main station, however, were not 
sent with the regular telegraph apparatus, but by connecting in the 
main circuit of the car a buzzer. This buzzer broke the current into 
several hundred vibrations per second, and produced a musical tone 
which was broken up into dots and dashes. These musical dots were 
induced into the main line from the car circuit and the operator at 
the central station at Mott Haven having a telephone strapped to his 
ear could read the signals from the train. 

While this system was in operation, Mr. Thomas A. Edison was 
developing his system of wireless telegraphy on an Illinois railroad. 
The system on the N. Y., N. H. & H. R. R. was subsequently placed 
on the Lehigh Valley Railroad. The line wire was strung between 
the fish-plates on the west-bound track. This proved to be bad 
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policy for the reason that in the summer time, when the heat expanded 
the wire, it would sag, and as the heavy 40-ton engines passed along 
the heavy pressure would press the rail down into the tie, and leav- 
ing the heads of the spikes free, the wire would slip under them. 
When the train passed on the rail would again come up and clip the 
copper wire. Many other means were also tried, but were failures. 

At this point Mr, Edison came to our rescue with his system, and 
the result was the discarding of all the various plans that had been 
tried for the one developed by him. When the alterations to his sys- 
tem were completed the main station for the system was at Fleming- 
ton Junction, N. J., and the line ran east to Perth Amboy and west 
to Easton, Pa. The modus operandi was as follows: The central of- 
fice was equipped with an induction coil which had a buzzer connected 
in the primary circuit; the secondary was connected east and west on 
the main line, which line was built on 12-ft. poles and was situated 
about 6 ft. from the west-bound track. The musical tone of the buz- 
zer was broken into regular Morse system signals by means of a 
regular telegraph key. The main line being charged by the operator 
would in turn statically charge the tin roof of the car if it were any- 
where on this division. The signals were read by the operator on 
the car by using a regular telephone receiver connected between the 
tin roof and the truck of the car where the current went to ground 
through the rails. I include here an interesting telegram copied from 
the original of one of the very first messages sent by wireless teleg- 
raphy at this time, and addressed to Sir John Pender, at London, 
England, by Colonel Gourand: 

“T am sending you this message while comfortably seated in a chair- 
car on the Lehigh Valley Railroad, while flying through the beautiful 
valley of that name at the rate of over 50 miles per hour. The mes- 
sages are sent by the Edison and Phelps’ system of wireless telegraph, 
there being, of course, no contact between the train and the line wire, 
the current jumping through space to the wire alongside the railroad 
track. Among the interested spectators to this marvelous exhibition 
are Mr. Edison and Mr. Cheever, who send their kindest regards.” 

By this system we subsequently connected to the wires alongside 
of the track and by shunting the telegraph keys in the stations along 
the line with condensers we used the line already constructed, al- 
though at times it disappeared in the valley and at other times ran up 
on top of hills. This was all accomplished with two Leclanche 
cells, and with a coil of 2 ohms in the primary and 10 ohms in the 
secondary. 

Messages have often been received by me on a wire fence 10 miles 
from the main line wire. During the blizzard of 1887 the Lehigh Val- 
ley Road had communication with all of its trains on the Perth Am- 
boy Division, although our uninsulated wire was blown down and 
buried under snow in at least 20 different places. The current, in this 
case, was induced on the regular wires alongside the track, and then 
reinduced back on our lines across the break. One of the operators 
was on a train when it was wrecked between “Three Bridges” 
and Neshamie, and two engineers were killed, and by sitting on a 
snowbank and attaching to the roof of an overturned car called for 
assistance within one minute after the disaster occurred. In addition 
to the above practical application experiments were conducted on 
Long Island Sound by Mr. Phelps for the purpose of telegraphing to 
boats from the shore, and messages were sent from Mott Haven to 
the other side of North Brothers’ Island. This was done during the 
winter of 1885. In subsequent experiments a large induction coil 
similar to that used by Marconi was used, and 10 to 20-mile messages 
were of common occurrence. 





A Pleasing Experiment. 





In an interesting sketch of his own pioneer work, Lt. Col. R. E. B. 
Crompton has this little story in Electrical Investments, a London 
financial paper: “On one occasion during the same year, Dr. Wm. Sie- 
mens was lecturing on arc lamps at the Royal Institution, and in these 
days it was the custom to work lamps with very short arcs. Owing to 
the fact that it was not appreciated that 45 volts were necessary for arc 
lamps, makers only allowed 35 volts, so that the lamps were always 
fizzing and hissing and forming ‘mushrooms’ or ‘cauliflowers’ on the 
negative carbon. Dr. Siemens was lecturing on the arc lamp when 
one of these cauliflowers fell off one of his own lamps on to the 
center of his head—which was bald—and produced a most remark- 
able effect. I do not think the Royal Institution ever witnessed a 
more pleasing experiment.” 
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Rotary Disks. 





By Atrrep G, DELL. 


HAVE recently made some further experiments with the rotary 

q disk arrangement, which I described in the issue of March 30, 

1901. This arrangement consists of a horizontal lacquered 

mica disk on a perpendicular axle, with a spark-gap underneath on 

the one side. It may be recalled that these disks were shown to be 

very sensitive to anything interfering with the discharges, as in- 

dicated either by changes in the direction of the rotation or their 
velocities. 

I have found that needle points are not as favorable as small 
rounded points, for the reason, it would appear, that the discharges 
take place mostly from around the sides of the points and not from 
the points themselves; and as the sparks appear always to discharge 
initially perpendicular to the surfaces, with needle points they have 
to bend considerably to reach from one electrode to the other. I 
found the same results concerning the use of rounded points in ex- 
perimenting with electric waves, as I published in the Electrical 
World, of Jan. 12, 1895. 

In the digest of the London Electrician of a late date, there appears 
an account of some experiments on “Point Discharges,” in which the 
author states “The influence of moisture is very straight until the 
percentage reaches over 50, when the retarding effect of the moisture 
begins to make itself decidedly felt.” 

The agreement with my results is remarkable. As I stated in the 
former article, the disks would not rotate when there was present 
above 50 per cent of moisture, and commenced to rotate below 50. 
The author of the article seems to have failed to locate entirely the 
effects of the moisture. He gives it as a retarding effect. 

After many experiments with the rotating disks extending over 
some months I have found the moisture affects the disks, the dis- 
charges, but particularly the charges on the non-conducting sub- 
stances on which the electrode plates rest. It may be recalled that I 
have used small plates of metal, brass or zinc, resting on a presum- 
ably non-conducting substance. The small sheets of metal were ex- 
tended into rounded points under the disks, and all placed in a tight 
box in which low humidity was maintained by the presence of cal- 
cium chloride. I recognized there is always an accumulation of the 
impulse before sparking, and that the impulse would rush, if no other 
attraction present, as near to the spark-gap as possible, and there 
accumulate if there was sufficient metal capacity to hold it. I found 
not only a dissipation of the impulses from humidity collected on 
non-conducting substances, such as cardboard or wood used under the 
small plates mentioned above, but also condenser effects which were 
discovered by the disks swinging backward and forward, although 
the humidity in the box was low. The moisture collected on the 
non-conducting substance, especially wood, was very difficult to re- 
move, it requiring a strong, dry heat and frequent applications of it. 

There appeared frequently in the boxes streamers such as are seen 
in a Crookes tube with low vacuum. The streamers appear to come 
from sharp edges or extremely small points on the electrodes near the 
spark-gap. : 

Nearly all substances, such as paper, wood, etc., are perfect non- 
conductors when absolutely free from all moisture. I tried mica, 
rubber cloth, etc., under the electrodes, not extending it under the 
disks, but found that the condenser effect was increased, and it was 
almost impossible, with the temperature I dared use, to remove the 
thin film of moisture that would collect thereon; and with even low 
humidity in the boxes the charges seemed partly to stick to them. 

I finally found that a porous substance, such as cardboard or wood 
was the most suitable. It is much easier to remove the moisture from 
the cardboard than from wood, but where the spark-gap is adjusta- 
ble, it is better to use some porous wood. In wireless telegraphy, I 
would suppose, that if the spark-gap and the metal capacities near 
the gap were as far as possible placed in a box containing dry air, 
the arrangement would work with greater constancy. I think it 
would be advisable to try it. 

There is another thing connected with the rotating disks that I 
have failed entirely to understand. I stated in the former article 
that the light from a gas jet shining on the spark-gap and disk 
seemed to increase the rotations. I find that sunshine has the op- 
posite effect. I long ago found that sunshine affected the sparks 
between points, reducing their number. 

In the above I state that the impulse accumulates near the spark- 
gap before discharge, and if the electrodes rest on any non-conduct- 
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ing substance and there is humidity present, there is dissipation in 
space, and also condensation of a portion of the charges, the charges 
not appearing in full in the spark. The following experiment was 
made on this point. 

I took one of the boxes containing a rotating disk and made the 
plates, zinc in this instance, of a smaller size than usual, placing them 
on wood of a porous nature. After driving out the moisture by fre- 
quent heating of the whole arrangement, excepting the disk (which 
I did not dare to heat as the heat would displace it on its axle), I 
found after many trials that when 1 attached it to the coil it would 
rotate all right until I let it stand, say, over night, for instance, and 
then there would be a swinging backward and forward of the disk 
before it would start to rotate in direction from + to —; but after 
once it fairly started it would continue to rotate in that direction, and 
if started from — to + with a fair velocity, it would continue so to 
rotate. When the disk was forced to rest by the blower, it would 
continue to slowly swing some little time. I tried all means of which 
I could think, excepting increasing the size of the plates, to make it 
rotate without swinging, like another one I have with larger elec- 
trodes, and which does not swing at all. This I entirely failed to 
accomplish. At last I attached a small plate of zinc, about % by I 
inch to each wire about 1%4 inches from the electrode, so all would be 
on the inside of the box of low humidity. With the addition of this 
metal capacity the swinging nearly if not entirely ceased, and the 
disk started to rotate from + to — at the start. 


I also found when I widened the spark-gap under the disk or in- 
creased the primary current in the coil, the spark-gap being arranged 
so I could adjust it from the outside of the box, that in both cases 
the swinging was increased before I added the capacity. 


It is perfectly clear to my mind that when I heated the arrange- 
ment I also dried out the moisture from around the leading-in wires 
on the outside of the box, they for some little distance being sealed 
in with wax; thus the outside wires acted as capacity and no mois- 
ture being present on them they did not condense part of the charges 
thereon. When, however, they remained for some time, moisture 
collected about the wires on the non-conducting substances, and the 
inside plates being too small to well hold the charges, part was ac- 
cumulated on the outside wires. When I widened the gap under 
the disk or increased the primary current in the coil, in the first case 
the delaying of the discharge forced the charges to a more full ac- 
cumulation, and in the second case the charges were increased still 
more and forced more to the outside of the box. 

It is very plain to my mind, having seen the experiments in all 
their changes, that the + and — parts of the impulses from an in- 
duction coil are almost, if not entirely, separate from each other as 
regards the coil direction, and are forced out separately. 

There also seemed to be a tendency when the small plates were 
used for the disk to rotate a little more readily in the direction in 
which it formerly rotated; for instance, say it was rotating from 
+ to —, and I shut off the current and stopped the disk with the 
blower, and then at once turned on the current, it would then start 
more readily from -++ to — than if left alone for some time and then 
started by turning on the current. 

If rotating from -+ to — and then the current in the primary of the 
coil was reversed, it, of course, still continued to rotate in the same 
direction, but if I stopped the current and quickly stopped the disk, 
and at once turned on the current in the former direction so that it 
would rotate from + to — again or the same direction, the swinging 
of the disk would be increased over that of the first-mentioned con- 
dition. 

I will state that I have used three disks, changing frequently from 
one to the other, and have found the swinging with all alike; and 
when there was no swinging with one there would be none with the 
others. This experiment was made to detect any imperfection in 
the arrangement of the construction. 

Several times when the connecting wires in the box were cotton- 
covered I have corrected the swinging of the disk, and also im- 
proved its rotations, by burning off the cotton, showing that the cot- 
ton was acting as a condenser. In this case, in the dark the cotton- 
covered wires would appear lighted up at every spark discharge un- 
der the disk. At other times the cotton covering made no difference, 
and no light was seen about it. It is evident it was the moisture col- 
lected in the cotton in the first case, which I had failed to remove 
by heating. Calcium chloride will finally remove the moisture al- 
most entirely, but it takes a long while, if no heat has been at first 
applied. The difference between the effects of the + and — dis- 
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charges from the points shows itself, and stands out very prominently. 
In my article of March 30, 1901, on “Rotations from Electric Sparks,” 
I state, “I am quite sure that if nearly all moisture were removed 
from a box containing a disk, it would bring the two forces to an 
equalization; and if all were removed the minus would possibly 
predominate.” Believing it was important to test thoroughly again 
the above, last summer I placed a disk in a tight box with calcium 
chloride, where it has remained ever since. It has never been opened 
except to renew the absorbent, and then carefully tilted, and has 
been kept in a warm, dry place. With this the above was again com- 
pletely verified. The disk now starts at once when energized by the 
coil (there being no swinging) from + to —, and quickly reaches a 
constant spinning velocity. If the rubber used to make it rotate from 
— to + is but slightly pressed while the disk is at rest, giving it a 
velocity from — to +, the use of a lens is almost required to detect 
it starting spinning in that direction when sparks pass under it. The 
— will surely finally predominate if the calcium chloride has not 
reached its final limit as an absorbent. 





Energy Consumption and Electric Automobile 
Performance 


By H. W. Avpen. 

HE recent editorial in this journal regarding the importance of 
increasing the mechanical efficiency of an automobile as well 
as increasing the battery capacity has led the writer to offer 

the following graphical illustration of the extreme and evidently 
not altogether fully appreciated value of the above suggestion. 

From traction data collected during some years, the attempt has 
been made to show plainly the effect of mechanical energy of pro- 
pulsion upon the speed and mileage of an electric automobile, the 
battery equipment remaining constant. The effect where other sys- 
tems are used is just as great, but not so manifest. By “mechanical 
energy” for the present article, which does not pretend to be ana- 
lytically complete, we will understand as including motor efficiency, 
gearing, bearing and tire losses. It would be interesting to take up 
these items separately and study their individual effect, but that ‘s 
not the present purpose. 

Two sets of curves have been prepared, one (Fig. 1) showing the 
effect of variations of energy on a given vehicle, no changes being 
considered other than those in mechanical operation of the parts 
above referred to. The curves have been reduced to a watt-hour 
basis, that is, the energy in watt-hours required to propel 1000 Ibs. 
I mile. It is more convenient to handle this quantity than the energy 
per ton-mile. This energy, then, is represented by the following 
formula: 

Amp. X Volts 
% ; 
Veh. We. xX speed in m. p. h. 
7000 

Reduction in energy means reduction in current, and hence a cer- 
tain increase in motor and vehicle speed, other things remaining the 
same. In the calculations, each set of determinations was so made 
that the vehicle speed corresponding to a certain assumed energy 
corresponds exactly to the motor speed at that current. Hence each 
point on the curve represents actual working conditions, the varia- 
tions in motor speed being taken from actual motor tests. 

The battery capacity in watt-hours per pound has been assumed 
at a conservative figure, there being several batteries on the market 
of higher capacity. No desire, however, has existed to show fictitious 
or “gilt-edged” conditions. 

In Fig. 1 will be found two sets of curves giving speed, current and 
mileage—one (solid ijines) representing ideal conditions of level 
asphalt or macadam others (dot and dash lines) representing congest- 
ed city traffic or ordinary cross-country work. The increase in current 
has been taken as 25 per cent, which is the result of some careful 
tests of a few years ago and can be taken as approximately correct 
This current increase cannot be legitimately charged to “wattage,” 
as it is beyond the control of the manufacturer or the operator, and 
can only be considered as an unavoidable adjunct of operating 
conditions. 

The decrease in speed has been taken as 10 per cent, this also from 
experience. Due to increased speeds on down grades above the nor- 
mal level speed, the average speed will not fall in proportion to the 
increase of current. In fact, if one cares to take chances in coasting 
hills, he can run over a fairly hilly course at an average speed higher 
than the level speed of the vehicle. J have repeatedly done this over 
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a 10-mile course. Ten per cent decrease in speed, then, would seem 
to be a fair figure. 

The battery capacity has been taken as a variable, depending upon 
the discharge rate, there being a large variation in capacity from a 
discharge rate of 60 per cent normal to that at 150 per cent normal. 

The range of energy has been taken from 30 to 70, as representing 
a very low commercial figure and a prohibitively high figure. Were 
the calculations carried below 30 the mileage would mount up very 
rapidly. 

The results shown by the curves speak for themselves, and need 
little clinching. A decrease in energy from 60 to 30 increases the 
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FIG. I.—SPEED, CURRENT AND MILEAGE CURVES. 
mileage not 2 times, but from 54 to 126, or 2.33 times, the speed going 
up from 14 miles per hour to 15.7 miles per hour. These facts clearly 
show that “circumstances alter cases,” at least for automobiles, and 
that the best is none too good. 

Fig. 2 has been based on the same assumptions, except that for 
each variation of energy the gearing or motor speed has been as- 
sumed to be altered to maintain a uniform speed of 14 miles per hour. 
The main difference in resulting mileage is that the mileage mounts 
up faster on low rates of energy, the mileage increase from 60 to 30 
being from 53 to 133, or 2.51 times. This shows what the builder 
can do who strives for the lowest possible energy consumption and 
then designs his motor and gearing to match. 
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FIG, 2.—SPEED, CURRENT AND MILEAGE CURVES. 


The second set of curves of Fig. 2 correspond to the second set of 
Fig. 1; that is, mileage, speed and current under service conditions 

As previously stated, no attempt herein has been made to analyse 
the individual effect of different mechanical elements of an automo 
bile, but the above graphical representation is intended only to em 
phasize what can be done for the electric automobile by the manu- 
facturer of the vehicle, the motor builder, the tire manufacturer, the 
road commissioner and, lastly, the owner and operator of the ve 
hicle. In just so far as it jars these various individuals and gets a 
line on their sins of omission and commission, in just so far it has 
been successful. 
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The Debt of Electrical Engineering to C. E. L. 
Brown— IX. 


By B. A. BEHREND. 

INDUCTION MOTORS. 
ARLY in 1890 Mr. Brown designed his first induction motors. 
E After a good deal of experimenting with smooth and slotted 
cores and various kinds of rotors he had made up his mind that 
his tunnel winding was the most advantageous for stator and rotor. 
So he developed the modern motor. A drawing of one of his first 
motors is shown in Figs. 53 and 54. It was a 20-hp, four-pole, three- 
phase motor for 80 volts and 40 cycles, which was exhibited at the 
Frankfort Exposition in 1891. Fig. 55 shows the three-phase Y-con- 
nected stator winding, while Fig. 56 is a perspective view of the squir- 
rel-cage rotor. We wish to call our readers’ attention to the fact—per- 
haps surprising—that we are talking of a motor completed just ten 
years ago, and not of one of yesterday. More data of this motor 
may not be uninteresting. The bore of the stator was 380 mm., the 
length of the core was 200 mm. The diameter of the rotor was 37 
mm., this leaving a clearance of 1 mm. There were in the stator 
winding 30 conductors per phase in series. Thus the flux per pole 


was 1.81 X 10° gauses. The experimental results on this motor, 





FIG. 55.—THREE-PHASE WINDING OF 20-HP INDUCTION MOTOR, 18901. 


which agree well with the calculation, are given in the following 


tables: 
NO-LOAD CURRENT. 


Volts. Amperes. Cycles. 
4! 15 40 
50% 22 - 

71 34 
80.5 40 a 
IOI 57 ‘is 
LOAD TESTS. 
Pressure Current Output Apparent ef- 
at of of ficiency of 
motor induction induction induction 
terminals. motor. motor. motor. 
V olts. Amperes. Watts. 
50 200 12,000 .605 
60 160 12,600 76 
70 135 12,900 .79 
8o 125 14,000 81 
go 110 13,350 775 
100 105 13,500 74 


These figures require no comment. The motor had about 90 per 
cent efficiency and 90 per cent power factor, and a glance at the de- 
sign will bear this out to the eyes of an expert. 

The heating of the motor was very small, the rise of the stator iron 
after three hours’ run having been only 21 degs. C.; the rise of the 
stator winding was only 16 degs. C.; the rotor temperature was even 


lower, the core rising 60 degs. C., and the copper 11 degs. C. 
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Fig. 57 shows the application of Mr. Brown’s double layer winding 
to induction motors. The diagram of the connections is also given, 
showing the entirely symmetrical arrangement of the winding in delta 
or in star. The figure is taken from an English patent specification 
of November, 1892. All modern induction motors in this country 
are now built according to the Fig. 57. 
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FIGS. 53 AND 54.—20-HP THREE-PHASE INDUCTION MOTOR, 1891. 


To adduce more proofs of the excellence and rational design of 
earlier motors seems unnecessary, we will, therefore, give some il- 
lustrations of particularly fine modern designs of Mr. Brown. 

Fig. 58 shows a 90-hp, six-pole, three-phase motor for 345 volts 
and 50 cycles. The performance of this motor is given in Fig. 59. 
At 130 hp both efficiency and power factor reach their maximum 





FIG. 56.—ROTOR OF 20-HP INDUCTION MOTOR, 1801. 


The magnetizing current of this motor is 43 amperes, 
From these data follows 
The high power factor of 


of 93.7 per cent. 
the short-circuit current is 1330 amperes. 
a maximum power factor of 93.8 per cent. 
this motor is obtained with a clearance of 1.25 mm., and there is no 
humbug about it, as there is only too often about measurements of 
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FIG. 50.—PERFORMANCE CURVES OF QO-HP INDUCTION MOTOR. 





FIG. 60.—1000-HP INDUCTION MOTOR 
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Fic. 61.—1000-HP INpUCTION Moror. 


INDUCTION MOTORS DESIGNED BY C. E. L. BROWN. 
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the power factor which are not checked by the magnetizing and short- 


circuit currents. 
1000-HP INDUCTION MOTOR. 


In 1897 Mr. Brown designed a 1000-hp, two-phase induction motor 
for direct connection to a centrifugal pump in Geneva. The motor 
has ten poles, the frequency being 46 cycles. The diameter of the 
rotor is 155 cm., the peripheral speed is thus almost gooo ft. per min- 
ute. The clearance is very large, viz.,3 mm. The results obtained on 
this motor are shown in the following table: 


Horse-power output. Apparent efficiency. 
200 45 
400 66 
600 75 
800 79 
1000 81 
1200 81 


The weight of the complete motor is 60,000 Ibs. Figs. 60 and 61 
give a view and a diagrammatic drawing of the motor. 





An Analysis of the Sixth Detroit Municipal Plant 
Report. 





E have received recently the sixth annual report of the De- 
W troit Public Lighting Commission, and find that is worthy 

of more than passing casual attention. These reports have 
been previously studied in our columns, and this sixth annual one 
has a special interest to the electrical community. These reports have 
always been interesting and valuable in that the detailed analysis 
of expense which they embody has permitted any one interested to 
make all the comparisons and to draw all the conclusions that he 
could wish. The conclusions which the commissioners have fur- 
nished with their annual accountings have often been challenged; 
but there has been no doubt about the appreciation of the cold figures 
which formed the bulk of the publications. 

For the usual reasons this report is interesting, but its exceptional 
interest lies in its showing the first results of the changed policy 
and the changed control of the celebrated Detroit City Lighting 
plant. In the beginning the Detroit authorities were wise in that they 
placed their new public lighting system in the hands of a non-partisan 
commission, who, in turn, selected trained and trustworthy engi- 
neers as their executive officers. For over seven years Detroit, in 
this respect, set a good example to all other cities. Two years ago 
there came the inevitable reversion to political methods. The rever- 
sion was for a time denied, but its evidences would seem to be indis- 
putable and finally even the commissioners admitted it, one of them 
going on record with the statement that it was “all politics in the 
lighting plant,” and that his belief in the desirability of municipal 
ownership was consequently badly shattered. 

It was “Reform” which brought about the establishment of the 
Detroit public lighting plant. Much of the blame must lie on the 
local electric light men who failed to understand the public temper 
of their own city. It isnow “Reform” that has put the Public Light- 
ing Plant of Detroit into politics. This report covers the first fiscal 
year of the second era. That the reform is comprehensive is evident 
by the fact that the survivors of the former commission resigned 
almost in a body and so made it possible for the present Mayor to 
name every one of the six members of the board. In the usual 
course of events one member is nominated on the 4th of April of 
each year to serve for six years, and a board may contain appointees 
of several mayors. That the change is effective in the operating 
force is shown by the fact that not one of the old heads of depart- 
ments remains in place. New men, appointees of the new board, took 
charge in April, 1900, and had doubtless familiarized themselves with 
the system before the beginning of the fiscal year on July 1. Not one 
of the new men had technical training. The general superintendent, 
according to his own published statement, had no experience in elec- 
tric lighting nor in any similar industry before he took charge. Some 
of his assistantsthad experience in minor positions, but none of them 
had held responsibilities comparable to those their new duties en- 
tailed. This selection of employes was not accidental. The new 
president was on record as believing that the plant as previously 
operated was over-officered; that half the “bosses” could be dis- 
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pensed with, the men be treated more generously, and still 20 per 
cent of the pay-roll be saved. Another of the new commissioners an- 
nounced, when the competence of the new staff was questioned in the 
press, that “making electricity is a good deal like making flour—it is 
all done by machinery.” 

From a management which proposes to save 20 per cent of the 
pay-roll and which is satisfied that the operation of a public lighting 
service is merely a matter of machinery, much is to be expected. 
The new president’s published criticisms of his predecessors touched 
also: on the subject of supplies. He had said that “Our purchases 
have not been made in a business-like way. We do not avail our- 
selves of the benefit of competition.” With all these openings for the 
reduction of costs already remarkably low, with a new theory and a 
new commission and a new force, great expectation would naturally 
be aroused. 

The sixth annual report begins with apologies for a slight increase 
in the cost of operation for the year, namely, 86 cents per arc light, 
gross cost, and $2.29 per arc light, cash cost. It attributes this in- 
crease to the high prices for labor and supplies, particularly coal, 
during the year and adds: “It must also be borne in mind that as 
the age of the plant increases the necessary cost of repairs and re- 
placing of parts, which is added to the cost of operation, must also 
increase.” - 

The gross cost includes the cash cost, that is to say, the operating 
and repair expense amounting to $42.59, together with interest at 4 
per cent on the investment, depreciation at 3 per cent, and an allow- 
ance for lost taxes, which represents taxes which the city would 
collect from a private plant performing similar street lighting ser- 
vice. The cash cost of $42.59 is compared with the reported cash cost 
of $40.30 for the preceding year. The gross cost of $67.31 is com- 
pared with the preceding year’s gross cost of $66.45. 


FIXED CHARGES, 


The lower amount of fixed charges per arc light is due chiefly to 
the operation of an average of 2035 lights during the year, as against 
1963 during the preceding year. This increase of service has been 
obtained by running reserve plant, and, therefore, does not carry 
with it an increase of the investment. The reduction of fixed charges 
is due also to some extent to the reduction in the general tax rate of 
the city during the year reported on, which, of course, reduces the 
calculated amount of taxes lost. It is notable, however, that while 
the report announces the installation during the year of a 600-kw 
direct-connected engine and alternator and a 175-kw alternator with- 
out an engine; and also states that the total investment has been in- 
creased from $828,088 to $851,654.83, the figure quoted as the probable 
assessed value remains unchanged from last year at $351,885. The 
effect on the total cost of a proportional increase in the valuation 
would not be great, but the unchanged assessment of the property and 
the use of the term “probable assessed value” justifies the idea that 
the estimate of amount of lost taxes is not as reliable as it should be. 
The valuation should be made by the regular assessors by their 
regular rules, and “probability” should be eliminated. 


DEPRECIATION CHARGE, 


As in all former reports the commission estimates depreciation at 
3 per cent. That this figure is ridiculously low is so well known to 
our readers that we will not discuss it again. 

The commissioners have now adopted the policy of substitution 
of enclosed-alternating series arcs for their open arcs. The are dy- 
namos and lamps displaced by this improvement stand on the books 
to-day at their cost price of 1894 less 18 per cent—that is to say, less 
six yearly depreciation allowances of 3 per cent. The other 82 per 
cent of their original price will have to be taken care of in an early 
balance sheet. This and other changes of the character which have 
made depreciation such a large item in electric light expenses will 
soon make the depreciation of the Detroit plant a concrete instead 
of an abstract proposition. 

The construction account is not spread on the record in such detail 
as is the operating expense. On page 23, however, there are tabulated 
additional investments amounting to $23,566.83. There is no di- 
vision between materials and labor. The figures are mystifying when 
read in connection with the statement already quoted that a new en- 
gine and two alternators have been added to the equipment; because 
the additions to the incandescent plant and steam plant accounts 
amount to but $930.73, which amount would not pay for the founda- 
tions alone of such new apparatus. The heavy item is an addition of 
$17,073.68 to the investment in cables. This is for cables used to 
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replace overhead pole lines and wires taken down. Against lines and 
poles there appears an increase of investment of $3,297.80. The de- 
preciation account on the same page contains only the usual 3 per 
cent theoretical charge. It does not show anything that would repre- 
sent the wiping out of the investment in lines and poles, and the 
entire cost of the cables appears to be considered a betterment. Elec- 
tric lighting companies, which have been compelled to put their wires 
underground, and to remove expensive pole lines, will hardly admit 
that the operation can be carried through without something being 
charged off from the lines and poles account. 

The construction account to June 30, 1901, stands at $851,654.83. 
The investment is stated to be $721,861.56. The difference is shown 
on page 23 to be the 3 per cent depreciation charged off annually for 
six years. The bonded debt is $650,000, which debt is secured by a 
lien on the municipality as a whole. The present value of the prop- 
erty is certainly not in excess of the bond issue, although it is doubt- 
less greater than the probable assessed value used in figuring lost 
taxes. The city should take inventory of its property before another 
annual report is issued. These figures differ too much. 


OPERATING EXPENSE, 


To return to the operating expense. The admitted increase of 
$2.29 per arc over the preceding year, of which coal expense alone 
was $1.69, means more than is immediately apparent. The increase 
in the number of lights, which reduced the fixed charge per light, 
ought to have reduced the operating charges by a definite propor- 
tion of general expenses. Moreover, the new commission had econo- 
mized in the last quarter of the previous year by cutting down its 
executive expenses to the extent of $1.92 per light. This was an 
installment of the proposed 20 per cent reduction of the pay-roll, and 
was made up, according to newspaper reports, as follows: The plant 
formerly had a chief engineer at a salary of $1,500. His duties were 
assigned to the new city electrician. The offices of secretary and 
assistant secretary were consolidated, and the new secretary employed 
at $1,200, as against the $2,700 formerly paid to two men. The posi- 
tions of outside superintendent and chief lineman, drawing $1,200 
and $900, were given to one man at $1,200. Total economy, $3,900 
per annum, or $1.92 per light. Some of this saving ought to be 
credited to the incandescent light department, and some would affect 
the three last months of the year compared with, but the remainder 
ought to have extinguished the $1.69 additional for coal. 

Operating supples other than coal cost less than during the pre- 
ceding year. The largest supply item after coal in such a plant is 
carbons for the arc lamps. In spite of the increased output the ex- 
pense for carbons is $184.08 less than during the preceding year. 
This is accounted for by a lower contract price. Another large item, 
oil, also shows a decrease of $152.37, which is accounted for in the 
same way. These reductions of price were not due to any new 
methods of purchase, but were general throughout the country. 


REPAIR ACCOUNT. 


It is in the maintenance account that the increased expense appears. 
Here we find an increase of some $1,200 in wages and $2,500 in sup- 
plies. The wages items and the supply items of the maintenance 
account disagree in a peculiar manner. For instance, there is but a 
small increase in the wages spent on buildings, and a large increase 
in supplies. On repairs to steam plants the wages expense is re- 
duced $500, and on electric plant it is practically the same as last year, 
but the supplies purchased on these two accounts are much in excess. 
It is understood that this discrepancy is due to charging up bills of 
outside repair shops as “supplies,” though naturally there must be 
labor items in these bills. The wages account only includes the 
wages paid directly by the commission. 

On lines and cables there is an increase in labor account of about 
$950, and on arc lamps an increase of $730, with comparatively small 
expenditures for supplies. This is natural in these departments. 

The total figures for maintenance do not bear out the claim that 
there has been extraordinary expenditure on repairs. The reports 
show that while in this year the total repair expense is $18,143.74, it 
was two years earlier $17,413.59, and three years earlier $16,305.61. 
In these earlier years the output was considerably less and the ex- 
pense should be proportionately smaller. The only year in which 
there is a relatively lower expenditure is the year ending June 30, 
1900, in which the maintenance account was kept down to $14,461.12. 
It may be inferred that the amount expended for repairs in the 
past year was not far from the average expenditure, and our observa- 
tions on the Detroit situation indicate that this average expenditure 


ELECTRICAL WORLD anno ENGINEER. 305 


is too little. For instance, the arc lamps and the fixtures on which 
they are hung—two items the care of which should make up a con- 
siderable portion of the proper expenditure of a city lighting plant— 
are generally, we are informed, in bad condition. The belief of the 
commissioners that the Detroit repair account is likely to increase 
seems to be founded on fact. 

It is not certain that even this inadequate expenditure is fully 
shown. It is an old failing of municipal boards to charge to con- 
struction account, when such an account is open, expenses that belong 
in maintenance. An examination of the list of employes in the main- 
tenance department (page 36) leads to the conclusion that it is not 
excessively long, particularly when it is noted that the working day 
is only eight hours. The annual compensation of these 26 employes 
foots up $15,732.50; but the total expenditure for the year charged 
to maintenance account is but $11,288.67. Doubtless the men do not 
make full time. On the other hand, there must be rush repairs which 
make overtime. Allowing for these uncertainties there remains a 
difference of $3,500, or thereabouts, to be explained. Men who ought 
to know say that this difference covers time of these employes 
charged to construction, the excuse being that they were actually 
employed more or less on construction work. This excuse should 
not stand. If the plant were debarred from making any extensions 
these employes would necessarily remain on the pay-roll and their 
pay would be charged to operating expense. Such a charge would 
add about $1.75 per lamp to the maintenance account of the plant. 

It appears, then, that the slight increase of the report is the sign 
of an increase actually quite large. The growing repair expenses of 
the plant have eaten up the savings made in executive expenses, in 
carbons, and in oil, and have even required some part of funds meant 
for construction. 


WHAT CONSTITUTES A 2000-CP ARC LIGHT PER ANNUM, 


So far all our statements of expense have been on the basis of the 
commission’s report, which is in terms of 2000-cp arc lights operated 
for one year. It is now in order to inquire what the commission 
supplies to the city of Detroit as a 2000-cp arc light. Such a light is 
generally understood to be one absorbing at the lamp terminals about 
450 watts and utilizing about 435 watts in the arc. The commis- 
sion’s report—page 9—states that the total output of the plant for 
the year for arc lighting is 3,475,389 kw-hours. On the same page 
the ‘average number of 2000-cp arc lights is stated to have been 
2035. On page 24 the annual hours of burning are set forth as 3729 
hours 30 minutes. Multiplying the two latter the figures give a re- 
sult of 7,589,532 arc lamp-hours. Using this as a divisor of the out- 
put for are lighting, we find that the average power at the switch- 
board for each arc lamp is 458 watts. 

This will not do. The transmission from the switchboard to the 
lamps requires considerable power. The system being a series sys- 
tem throughout, it is possible to estimate the power required from 
the mileage of wire in use. A careful estimate shows that this power, 
lost in transmission is about 9 per cent of the total. This reduces the 
458 watts at the switchboard to 417 watts at each lamp. 

Four hundred and seventeen watts per arc means inferior lighting. 
The lighting of Detroit several years ago in the early days of the 
plant was noticeably good, the current and the carbons being both 
what they should be. Observations on two occasions during the 
year just past, lead to the conclusion that either the current or the 
carbons, or both, are now inferior. The consumption of carbons in 
a night’s run is less than it should be. The arcs in different lamps 
differ materially from one another, and, as a rule, are less brilliant 
than they should be, and we are satisfied that the power does not 
much exceed the calculated 417 watts. If so, it would obviously be 
unfair to compare light for light, the street lighting of Detroit to- 
day with the street lighting of cities where contractors are com- 
pelled, under watchful scrutiny, to give full measure of service. 

The reckoning of 2035 lamps includes some 55 lamps operated in 
the beautiful Belle Isle Park. It is proper that lights on the paths 
and avenues of this island should be considered as part of the street 
lighting system, but inasmuch as they are only operated until mid- 
night—that is to say, half the time of the regular street lighting—it 
is improper that they should be reckoned at their full value in esti- 
mating the number of lamps operated during the year. At least half 
of this number—say, 27 out of the 55—should be cut off from the 
figure 2035 used as a divisor of the annual operating expense, reduc- 
ing that figure to 2008 and proportionately increasing the expense per 
lamp operated. 

It appears also from an examination of the statement of arc lamps 
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on page 31, that 26 lamps in buildings and not on the streets, are in- 
cluded in the calculation. This includes evidently seven lamps in 
the Public Lighting Commission’s own building and yard which can- 
not be considered as forming any part of the street lighting. The 
Public Lighting Commission in all its reports has included as part 
of its output the current used in lighting its own station and offices. 
This is clearly wrong. The lighting of these buildings is an operating 
expense. To include it as part of the output in estimates of average 
cost per arc light is just as absurd as if a contractor should bill to a 
city the arc lamps he used in his own power house. A further deduc- 
tion of 7, bringing the average number of arc lamps down to 2001 is, 
therefore, necessary. 

This same item of light in buildings includes apparently about a 
dozen or 16 alternating arc lamps supplied from the incandescent sys- 
tem. These are used in lighting the Ferry Dock and other places at 
Belle Isle. They burn until 11.30 or midnight. If these Iamps are 
to be counted as street lights they should only be considered as half- 
time lights. But we are informed that the current for these lights 
is included in the incandescent lighting output of the plant, and the 
commission deducts from its total expense before figuring the cost 
per street light, an amount proportionate to the incandescent light 
output. If we are rightly informed about this, there should be a 
deduction of these 12 lamps also from the divisor of 2035. This 
double credit to the plant is doubtless a mistake and will be corrected 
in future reports; but the assumption of credit for the lighting of the 
Public Lighting buildings is not accidental, and the reduction neces- 
sary on account of half-time lights on Belle Isle is indisputable. 

In conclusion, it appears that the Public Lighting Commission of 
the city of Detroit furnishes not more than 2001 street lights on the 
average during the last fiscal year, and that the cost of these was 
greater by several important charges than shown by the report. The 
commission, On page 9, reports the total cost of arc lighting for the 
vear as $136,977.22. As we have shown, there should be added to this 
$3,500 erroneously charged to construction account, and really repre- 
senting indispensable repairs. To give the commission the benefit 
of the doubt and to get the result in round numbers, we will say that 
the cost of are lighting for the year was $140,070, or $70 per arc light 
per annum. And this result is only obtained by estimating deprecia- 
tion at 3 per cent in a plant which is seven years old, and which has 
definitely entered on the policy of changing old-style electric equip- 
ment for new and substituting underground cables for overhead lines. 

Evidently the last state of the Detroit Public Lighting plant is 
worse than the first. The first year for which we have figures is that 
ending June 30, 1897. This was also the first year wherein the plant 
carried its regular load throughout the year. The expenditures for 
maintenance were reported to be $12.58 per arc lamp. In the suc- 
ceeding years they fell to $8.48, $8.37, $6.47, and now they have 
risen again to $7.80. Possibly if there had been a persistent expendi- 
ture at the original rate the condition of the property might have 
been better to-day. It is certain that the cash cost of the first year, 
namely, $64.19, is much nearer the necessary expense of such a plant 
than any return made afterwards. There were plenty of disputants 
who protested that the $89.42 which the commission of 1897 reported 
as the total cost per arc, was too low, but that figure would be more 
readily believed to-day than the reported $67.31. ELecrricaL 
Wokr_pd AND ENGINEER cannot even allow that the revised figure of $70 
represents the present cost to the Detroit taxpayers. It has already 
contested this point more than once. 
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Official Recommendation of Electricity for Central 
Tunnel. 





The New York State Railroad Commission in a report on the fatal 
collision in the New York Central tunnel, signed by Messrs. Ashley 
W. Cole, F. M. Baker and G. W. Damm, finds the New York Central 
Railroad wholly responsible for the disaster, and states that electricity 
is the most desirable motive power for use on that part of the sys- 
tem. The report discusses the accident in detail, points out various 
improvements possible in signaling, and in the present system gen- 
erally, and says with regard to electric traction: 

“The tunnel itself is not especially difficult for the operation of the 
trains, except as it is obstructed by steam and gases from combus- 
tion, and by occasional fogs, taken in connection with the immense 
volume of traffic which passes through it to the immediately adjacent 
terminal and train yard. The railroad company has year by year 
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during the past 10 years felt the absolute necessity of escaping from 
its cramped environment at that terminal; yet, when it but recently 
made improvements in the Grand Central station in the line of com- 
fort and elegance, it unwisely extended the station northerly some 7c 
ft., thus reducing by that amount the length of the tracks in the train 
yard proper. This was, in the opinion of this board, a step in the 
wrong direction. 

“The size and available shape of the yard is such that nearly all traf- 
fic going into or emerging from the tunnel, over its four tracks, must 
go over but two tracks for several hundred feet, in the yard between 
Fifty-fifth Street and Forty-eighth Street, and these two main line 
tracks are crossed more or less frequently by practically every out- 
going regular train or shop train or engine. This cramped condition 
as to yard room is the main source of the present troubles in operat- 
ing the tunnel itself, because it necessitates the passing of nearly all 
of the regular trains back and forth, empty, between the station yards 
and the shops and yards at Mott Haven, for cleaning and storage. 
The testimony is conclusive that this ‘shuttling’ of empty trains and 
light engines through the tunnel in both directions occasions not less 
than 40 per cent of the present daily movements in the tunnel, and 
creates likewise 40 per cent of the obstruction to view arising from 
steam and gases. The 323 regularly scheduled trains could be man- 
aged with comparative cases if the yard room was ample. 

“The railroad company has felt this need for at least three years 
past, and it has been the subject of much public discussion, more par- 
ticularly in connection with the intolerable atmospheric conditions 
which affect passengers in passing through the tunnel in the sum- 
mer. The rejoinder of the officials to this criticism has been that 
the required real estate for the enlargement of the yards could not 
be obtained, and that as to electricity there was then no feasible sys- 
tem by which the volume of traffic could be handled. Now, however, 
partly owing to its awkward sense of its own business necessities 
and partly to the recent rapid advances in electrical engineering, the 
company has been forced into bringing forward a plan for improve- 
ments which will embrace an increase of the yard room and the sepa- 
ration of the suburban traffic from the through traffic by carrying sub- 
urban trains underground from the tunnel by a loop system to an in- 
dependent station, and operating the local trains by the multiple-unit 
electric plan. 

“This appears to this board to be the solution of the problem of to- 
day, but unfortunately it cannot be immediately carried out, nor can 
it be done in much less than two years. The newly acquired surface 
area, added to the present yard through recent purchases, will give 
some relief by affording more room for car storage, and the board 
urges emphatically upon the company the pressing necessity, as well 
as duty of the corporation, to put this relief into effect without delay. 
The board believes that this modicum of betterment should be ac- 
complished within a few months.” 
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Kinsman Block System for Control of Railway Trains. 





The recent New York Central tunnel disaster has directed atten- 
tion forcibly toward train control, the tunnel accident having dem- 
onstrated the vital necessity of a reliable system. Such a system is 
embodied in one that has been devised and used by Mr. F. E. 
Kinsman, whose name has been favorably identified with electrical 
engineering from the pioneer period. 

One of the advantages of the Kinsman system is that it can be 
gradually applied to both track and engines, first at the most danger- 
ous points and on the highest speed engines, then its application ex- 
tended as the exigencies of a situation demand. The system is claimed 
to be far more preferable than “derailing switches,” and fully as 
effective, while it has the advantage of leaving the engine and train 
on the track after the train stops. 

Referring to the illustrations on pages 307 and 308, A represents the 
throttle valve lever in use on American locomotives, B the balanced 
throttle valve in the steam dome JD, and E the standard engineer's 
valve of the Westinghouse type, for operating the train air brakes. 

The steam throttle valve and the engineer’s brake valve are too 
well known to need description. 

The Kinsman method of automatic control of trains includes the 
use of a cylinder C, with piston H, attached to the throttle stem B’ 
at g. The cab end of the piston H contains four clutches of approxi- 
mately 200 lbs. each, with the corners of the lugs, h h’, next to the 
throttle valve slightly beveled. In their normal position these lugs 
clutch the throttle stem A’ at Y, with an aggregate pressure of 800 
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lbs. Any one of these lugs clutches the stem A’ with sufficient force 
to open or close the throttle valve B, when the lever A is manually 
operated, the remaining three constituting a “margin of safety.” 

The square shoulder at Y makes an accidental opening of the throt- 
tle valve impossible, whatever may be the position of the level 4; 
consequently any movement of the lever must be accompanied by a 
similar movement of the piston H. The air-port K contains a 
tortuous passage through which any air which finds its way into the 
cylinder C may escape when it is uncovered by the forward move- 
ment of the piston H. 

The valves V’ connects with the train pipe F’, and is controlled by 
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against the rack lever 7, which in turn re-sets the lever L in its 
normal position against the armature of the magnet M. 

This shuts off the train-pipe pressure from the cylinder C, thereby 
releasing the brakes and leaving the engineer free to operate his 
train as he sees fit. This can be done so quickly that very little 
of the train’s momentum need be lost. There is, however, no chance 
of the engineer mistaking the character of the signal thus given. If 
he should be so incapacitated as not to be able to act upon the in- 
formation thus conveyed to his mind, the Kinsman block system 
would bring the train to a full stop without any act on his part or 
any damage to the train or passengers. 





Fiq@ 1.—ARRANGEMENT OF TRACK CIRCUITS. 


the magnet 4. Thus when the piston H is near the cab end of the 
cylinder C the operation of the valve l’’ allows the pressure in the 
train pipe to enter the cylinder C, and impinge against the face of 
the piston 1, which offers sufficient surface to cause the air pressure 
to overcome the resistance of the iugs / hh’, and cause them to travel 
up the incline at ); this movement carries the piston past the port 
K and allows the train pipe pressure to escape the same as though it 
were allowed to pass through the service port of the engineer’s 
valve |)’; the forward movement of the piston H, attached as it is to 
the throttle stem B’ at g, closes the throttle valve B the same 
as though it had been done by the engineer with the throttle lever. 
Furthermore, the forward movement of the piston, as a consequence 
of the admission of air from the train pipe F’, causes a service ap- 
plication of the brakes in the proper order, namely, after the motive 
power has been cut off, thus obviating the skidding of the wheels on 











The track equipment for this system consists of guard or con- 
tact rails located along the whole line or in the vicinity of the 
present visual signals, if such are in use; otherwise, the amount of 
traffic and the general character of the road at the various points to 
be protected should govern their location. When the system is used 
in connection with automatic or manually operated visual signals, 
the wires are connected to or looped into the circuit of such signals 
without interfering with their normal operation, as shown in the 
accompanying illustration. In Figs. 1 and 2 is illustrated a system 
of supplementary battery equipment, which is not, however, essential 
to the system. 

When the track circuit B is disrupted or short circuited for any 
reason, the armature H. hauls away from the magnet Lz, making 
contact through h’ to the guard rail R on one side and the battery K 
and guard rail R’ on the other. A small portion of the current passes 
through the resistance S, and the disrupting of the electric circuit at 
h causes the semaphore arm S; to indicate danger. The current 
which has passed through the magnet Y, before reaching the guard- 
rail R and R’—in small quantity, owing to the combined resistance 
of magnet Y and resistance S—is then present in an increased quan- 
titiy in the guard rails R and R’, and communicates with the magnet 
M on the locomotive upon the passage of the engine. On the engine 
are mounted contact wheels 3 and 3’; collectors 6 and 6’, are in con- 
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down grades or slippery track, and tending to bring the train to a 
full and comfortable stop. If the engineer does not wish to come to 
a full stop, he can almost instantly reopen the throttle valve B by 
throwing forward the lever A to a point which allows the clutches 
h, h’, to re-engage the throttle stem at Y. The act of throwing for- 
ward the lever causes the pall O to depress the small valve arm J 
and the plunger 7 in its passage over the high point on the arm J. 
This admits air pressure from the main air reservoir through the 
valve V’’ to the small cylinder C’, which forces the plunger X 


stant contact with these wheels, which are insulated from the axle J 
by a composite ring 9, composed of some substantial insulating ma- 
terial compressed between two steel rings, the outer one being flanged 
to engage the bore of the wheel 3; and from the traffic wheel 2 and the 
key seated clutch 8 by composite insulating flanges or washers 10, 10’, 

The guard or contact rails R and hk’, and the traffic rails r, r’, are 
mounted on properly constructed tie plates /J and JI’, which raise R 
and FR’ slightly above the level of the traffic rails so that the contact 
wheels 3 and 3’ avoid all cross-overs and frogs. By the use of the 





: 
| 
ij 
| 
" 


ao 


ae ans Rai 


ee 


emesis anata 


a 








4 
i 
i 
H 
H 





I RS ASCII 


et hen a 





308 





tie plates the traffic and contact rails will always maintain the same 
relative position and height. The ends of the guard rails are slightly 
bent downward, which, with the rolling motion of the contact wheels, 
prevents any injurious shock, such as would follow the use of any 
trigger or tripping device. 

It will be seen that there is nothing movable on the roadbed 
to be clogged, broken or displaced, and owing to the formation of 
the contact wheels, the guard rail cannot become ineffective by rea- 
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oughly, and Mr. Morgan agreed to give his aid to that project. The 
new Philadelphia Company is to have $20,000,000 and $15,000,000 
bonds, and the New York Company will be capitalized at $30,000,000 
stock and $15,000,000 bonds. The New York stock will receive 7 per 
cent dividends, and the bonds will bear 4 per cent interest. 





The Gilbert Club ‘‘De Magnete.’’ 





At last the Gilbert Club edition of “De Magnete” is complete, and 
a copy of it can be seen at the office of ELectrtcat Wortp AND ENGI- 
NEER. Professor S. P. Thompson and his collaborateurs are to be 
heartily congratulated on this handsome translation, which repre- 
sents about 10 years’ steady and careful scholarly work. It is in- 
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son of snow, ice or other like obstruction, which is a great advantage 
from a maintainance standpoint. 

The guard rails R and R’ should be of old steel, and about 60 ft. 
in length, the whole spiked to the ties in the same manner as the 
main or traffic rails. Thus placed, there is nothing to in any way 
interfere with the operation of any engine or train, as only such 
trains as are equipped with the system are in any way affected by the 
track installation. 


oe 


Large Financing for New York Trolleys. 





As noted in our columns last week, large plans are afoot for finan- 
cing New York and Philadelphia electric railway systems, and it is 
understood that Mr. J. P. Morgan will be interested in the project. 
The Manhattan Securities Company is intended primarily and for 
the present to finance the unfunded debt and the new capital require- 
ments of the Metropolitan. Later, it is expected to take charge of the 
operations of the subway companies and probably other companies. 
For immediate purposes the new company is to raise $30,000,000, of 
which about $10,000,000 are to be provided by people identified with 
the new company, while $20,000,000 will come from Metropolitan 
stockholders, who are to be allowed to take 40 shares in the new com- 
pany for each 100 shares of Metropolitan which they now own, or 
in the event that stockholders should not take their allotment, the 
same amount will be furnished by the underwriting syndicate. The 
$30,000,000 thus obtained is to be used in taking care of the unfunded 
debt of Metropolitan and in converting about 80 miles of horse car 
lines into mechanical traction. The new company will guarantee 7 
per cent on Metropolitan stock. It is expected to receive from 
Metropolitan some of the assets of the company, which will be used 
as the basis of additional financing. 

Another report from Philadelphia says: Mr. Morgan has had a 
conference with promoters of the local traction merger, and was 
shown figures bearing on Union Traction. He thought the proposi- 
tion so good that he promised to finance it. The securities company, 
to take over Metropolitan, in New York, was also gone over thor- 


tended to be as nearly as possible an imitation of the fine folio edition 
of 1600, and would virtually be a fac-simile, if in Latin. The edition 
is limited—probably around 200 copies—and already the demand for 
it promises to be keen. It is a dignified volume a little thicker than 
the Latin folio, being on rather stouter paper, and is issued in two 
bindings, one in boards at the original club subscription price of $5, 
and one in whole vellum at $7.50. To this in America must be added 
freight and customs charges, making the prices perhaps $7.50 and 
$10. Subscribers for the vellum copies can, if they desire, secure 60 
pages of notes bound in, which have been printed at Professor 
Thompson’s expense. Whoever secures the book in either style has 
a great literary prize. The matter in this country was originally in 
the hands of Mr. C. L. Clarke, the well-known electrical bibliophile, 
who has asked us to assist him in disposing of the copies allotted 
here. About 10 were taken up originally, and we hope to secure 
those and a few more for America, as some of the original English 
and American members of the club and subscribers are dead. If any 
of our readers would like to have an opportunity to obtain copies that 
may remain free, we shall be glad to hear from them at once, and 
will enter their applications in the order of receipt. No copy will be 
delivered unless paid for in advance, nor can any copy here be guar- 
anteed to any one except the original subscribing members. Requests 
must be addressed to the editors of this journal. 
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The Telephone on Steam Railroads. 





A special dispatch from Kankakee, III., of Feb. 7, says: The experi- 
ment of telephoning over telegraph wires was successful on the South- 
western branch of the Illinois Central Railroad between Kankakee 
and Kempton, a distance of 26 miles, yesterday. The test was made 
by Superintendent of Telegraph Dugan, Assistant Superintendent 
Amett, of the Illinois Central; Thomas O’Neill, foreman of electric 
signals of the Chicago Terminal, and J. V. Miller, who is installing a 
system of automatic electric light block signals on the Chicago & 
Eastern Illinois Railroad. The experiments were made with a tele- 
phone instrument in the engine cab. A number of stops were made 























FEBRUARY 15, 1902. 


between Kankakee and Kempton along the route, and at several sta- 
tions a wire was strung from the engine to the telegraph line and tele- 
phone communication established with the train dispatcher’s office in 
Kankakee. The tests were successful in every case, and the tele- 
phoning done over telegraph wires was without interference with the 
telegraphic service. It is intended to furnish all Illinois Central 
trains with telephonic equipment, the instruments to be placed in bag- 
gage cars of passenger trains and engines or cabooses of freights. It 
is not the intention to displace the telegraph by telephones in the 
operation of the road’s trains. The telephone will be used as an 
auxiliary service, largely for emergency purposes. 





New Telephone Patents. 





Telephony is represented by two patents in the issue of Feb. 4, one 
relating to the ever-sought but never-caught telephone relay, the 
other to the more practical object of a novel method of party-line 
ringing. Mr. Severn D. Sprong, of Metuchen, N. J., has invented a 
telephone relay which contains various expensive and elaborate feat- 
ures, such as iron particles coated with carbon, electrode plates of 
gold. This relay is of that steadily increasing class which suffer 
from the fatal handicap of being single-track machines, and conse- 
quently of practically no commercial application. Mr. Sprong’s in- 
vention has been built up with considerable care and ingenuity, how- 
ever, and at least merits description for the benefit of those who may 
be working along the same lines. The essence of the device is the 
employment, for varying the resistance of the local circuit, of carbon 
particles having iron cores which are normally held in more or less 
fixed relation to each other by being placed within the influence of 
a permanent magnetic field; surrounding the tube carrying the iron- 
cored carbon granules is a coil connected to the line, which acts to 
vary the lines of force acting on the granules when traversed by a 
current. Referring to Fig. 1 the instrument is enclosed in a brass 
box, and on a bracket extending from the rear wall is a permanent 
magnet secured adjustably by a screw and lock nuts. The magnet 
poles have also, as shown, a horizontally adjustable part, and a 
swinging part. Placed between the plose is a copper cylinder open at 
both ends, enclosing a coil and glass tube. Within the glass tube, 
which is exhausted, are placed the iron-cored carbon particles which 
make contact with the cylindrical carbon electrodes at the ends of 
the tubes, and having an outer coating of gold to which are soldered 
platinum leads fused in the ends of the tube. The magnet may be 





FIG. I.—SPRONG TELEPHONE REPEATER OR RELAY, 


either a permanent one or a piece of soft iron having the coil F in- 
terposed between its ends. It is adjustable by means of a screw fit- 
ting in the bracket. 

The operation of the device is as follows: The carbon particles, 
having iron cores, are held lengthwise between the poles of the perma- 
nent magnet. A battery maintains a uniform flow of current through 
the said particles and primary of an induction coil, the secondary 
being connected to the receiving or outgoing line. The lines of force 
set up by the incoming telephone current through the line connected 
to the coil about the tube are at right angles to the lines of force of the 
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controlling magnet. Therefore, the telephonic current circulating 
about the tube causes the particles to move from their position of rest, 
in movements corresponding to the undulations of the current, with 
a consequent variation in resistance and in current flow in the pri- 
mary circuit in which the tube is included, resulting in amplified cur- 
rents in the secondary circuit and line, thereby “producing,” says the 
inventor, “loud and clear articulation over a line of any required 
length.” 

Mr. W. W. Dean, of Chicago, patents and assigns to the Western 
Electric Company a system of ringing for two-party lines, the princi- 
pal feature of which is the placing of the call bell at the sub-station 
in a branch to ground controlled by a relay which is normally 
bridged across the metdllic circuit, but is short circuited when the re- 





FIG. 2.—DEAN’S CALLING APPARATUS. 


ceiver is taken off the hvok. In party-line systems heretofore de- 
signed, it has been usual to provide call bells of high resistance 
adapted to respond to pulsating currents of given polarity in grounded 
branches from the line conductors, but in modern exchanges employ- 
ing automatic signals these grounded branches have interfered with 
the operation of the signals. To prevent this it has been attempted 
to include the condenser in the grounded branch with the bell, but 
the condenser has the effect of changing the pulsating into alternating 
current, impairing the ringing. The remedy is to place a relay and 
condenser in bridge across the line and to connect the call bell in a 
normally open ground branch from one leg of the line adapted to be 
closed by the switch contatts of the relay, which is responsive to pul- 
sating current. 

The present invention is an improvement on this system, the cir- 
cuits and apparatus being so arranged that the relay may be success- 
fully used without being liable to accidental operation, and in particu- 
lar so that it cannot be operated by the direct current supplied to the 
line for talking. Referring to the diagram it will be seen that sub- 
station A is illustrated in a somewhat different manner from sub- 
station B, but the circuits are exactly the same. The signal bell @ 
is connected in a grounded branch normally open at the contacts of 
relay b, which is in bridge 3 across the line, including condenser f 
and secondary C* of induction coil c. Secondary C? also forms part 
of bridge 35, containing transmitter e, this bridge 35 being controlled 
at contact g* of switch g interposed between C* and e. The switch 
also has contact g*, terminating shunt-wire 4 connected to bridge 3 
between condenser f and relay b. Wire 4 includes the winding C* and 
the receiver d, and is in shunt of relay b, and also, together with con- 
denser f is in shunt of transmitter e. The wire 5 shunts the relay 
and the condenser. 

The relay is thus normally, with the condenser, in a bridge of the 
line, but is out of the path of the direct current since when the hook 
is up it short circuits b by closing contacts g’ g*. In calling pulsating 
current is sent on one line, the other line being grounded by the ring- 
ing key. The relays at both stations are energized, connecting the 

bells to line, but only the bell of proper polarity will respond, 
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CURRENT NEWS AND NOTES. 


WIRELESS TELEGRAPHY IN ALASKA.—Our San Fran- 
cisco correspondent states that a strong effort will be made to intro- 
duce wireless telegraphy in Alaska and Northwest Territory. It is 
reported that W. F. Thompson, of Yukon, will go to Ottawa to obtain 
a concession for the purpose of installing a wireless system that 
would open communication between a number of prominent points. 





NATIONAL ELECTRICAL CONTRACTORS.—The annual 
meeting of the directors of the National Electrical Contractors’ As- 
sociation was held in St. Louis last week. It opened Monday, and was 
concluded Tuesday night. Monday was devoted to meeting local 
electrical construction and supply men, and a banquet was given 
Tuesday night. This association was organized in Buffalo last July, 
an account of the meeting being given in ELecrricAL WortD AND 


ENGINEER of July 27, 1901. 

LONDON UNDERGROUND VIBRATION.—A cable dispatch 
from London, of Feb. 7, says: A Government committee appointed to 
inquire into the vibration caused in houses along the line of the 
tube railway has reported that the vibration is sufficient to cause seri- 
ous annoyance. The chief recommendation for a remedy is the adop- 
tion of locomotives in which the bulk of the load is carried on springs. 
The commission also recommends that the tracks of the projected new 
underground electric railways be constructed with deeper rails. 





ELECTRICITY IN HARTFORD, CONN.—At the annual meet- 
ing of the Board of Fire Underwriters of Hartford, Mr. Charles R. 
Reynolds, electrical inspector for the board, declared that “Hartford 
stands far in the lead of any other city in the world in the use of 
electricity for light and power per capita.” He showed that at pres- 
ent in the city there are 2300 separate electrical installations, not in- 
cluding isolated plants, and that there is a total of 77,000 incandescent 
and 1934 arc lights, and 3650 hp in motors. Inspector Reynolds says 
that during last year only one fire could be directly traced to elec- 


tricity. 





PARIS TRAMWAYS.—A recent Paris dispatch says: Pa- 
risians are convinced that the Rockefeller-Westinghouse Company is 
negotiating for the purchase of its electric tramways. If this be true, 
they will surely succeed, for the traction company is hard up and 
needs money. The Paris tramways are built without any considera- 
tion for the needs of the public. They are laid wholly outside the 
city, and people have often to wait an hour for a tram. Shares of 
the company, once worth $60, are now quoted at $6. It is reported 
that the price asked of the Americans of the entire plant is $60,000,- 
000. Paris is hopeful that the trams will soon be Americanized, and 
that an efficient and swift service will be provided to enable work 
people to live in the suburbs. 





PREPARING FOR PRINCE HENRY.—When Prince Henry of 
Prussia reaches New York on the steamship Kronprinz Wilhelm, the 
new pier at West Thirty-fourth Street, on which he will land, will 
be elaborately equipped with electric lights and the interior of the pier 
shed will be converted into a palm garden. Gustav H. Schwab, of 
the North German Lloyd Line, acting under instructions from 
Bremen, has made a contract with electricians, carpenters and build- 
ers to carry out the plans, the expense of which will be borne by the 
North German Lloyd Company. The intention is to have 34 arc 
electric lights, 6 four-clusters, 5 five-clusters, and 15 drop lights, as 
well as a steam-heating plant and 15 telephones installed on the pier, 
which is 699 ft. long and 100 ft. wide. Its single-story shed has a 
length of 600 ft. 

TESLA’S TALL TOWER.—The New York Sun reports from 
Wardenclyffe, L. I., that “work is being pushed on the plant here for 
Tesla. The power house, built of pressed brick and 100 ft. square, 
is completed, and the big tower is under course of construction. 
The tower will be 100 ft. in diameter at the base and 216 ft. high. 
It will be 80 ft. wide at the top. The materials used are wood and 
iron. Inside the tower will be a well 120 ft. deep, with a staircase 
leading down into it. Transversely across the bottom of the well 
will be a series of four tunnels, each 100 ft. long. These are being 
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excavated now. The electrical equipment is nearly finished, and Mr. 
Tesla, it is stated, expects to be ready to begin experiments in wire- 
less telegraphy in the early spring.” This plant ought to be able to 
shout across the Atlantic. 





SUBMARINE BOAT “PLUNGER.”—Some 500 people witnessed 
the launching of the Holland submarine boat “Plunger” at the Nixon 
shipyards, Elizabethport, N. J., on Feb. 1. Mrs. Myron T. Herrick, 
of Cleveland, Ohio, broke a bottle of wine over the “Plunger’s” nose 
and called out at the top of her voice: “I christen thee the ‘Plunger,’ 
and may you prove a terror to evildoers.” The “Plunger” is a sister 
ship of the “Adder,” “Moccasin,” “Porpoise,” “Shark” and “Fulton,” 
and of the “Grampus” and “Pike” now building at the Union Iron 
Works, San Francisco. The boat will have a surface speed of eight 
knots, with a radius of action of about 500 miles. The underwater 
speed will be seven knots, with a radius of 40 miles. The crew will 
number seven men. She will be fitted with one torpedo tube and 
will carry three of the new long Whitehead torpedoes instead of the 
old 11 ft. 9-inch style carried by other vessels of this type. 





YERKES IN LONDON.—A recent special cable dispatch from 
London says: “No portion of the Metropolitan Company’s property 
shall be handed over to Mr. Yerkes and his associates as the price of 
union with the District Railway,” was the burden of the directors’ 
statement at the meeting of the Metropolitan Railway Company. 
The anticipated split in favor of handing over the control of the road 
to Mr. Yerkes did not take place. The chairman said that sharehold- 
ers representing £1,500,000 of stock wanted the company to hand over 
£13,000,000 of capital to the Yerkes Traction Company, with a capital 
of only £1,000,000. “The railways must work friendly,” said the 
chairman, “but the District asked over much and gave over little.” 
The Metropolitan calculated that it could supply its own electricity, 
thus saving £100,000 a year on the Yerkes proposition. The Metro- 
politan owns 65 miles of line in London underground roads; the 
Metropolitan District 13. 





MARCONI MESSAGES.—When in this country Mr. Marconi 
was interviewed by Mr. Mildmay, who is a nephew of Gisbert Kapp 
and a representative of the Corriere della Sera of Milan. A cable 
dispatch from Milan of Fef. 7, says: The Corriere della Sera prints 
an interview with Mr. Marconi, had in London, in which the inventor 
is quoted as saying that he was prepared to pay £100 to any one whe 
could interrupt or read one of his wireless messages. He said he 
intended to commence operation by cutting the transatlantic cable 
rates one-half, and would afterward reduce the rates for short dis- 
tance land service. Marconi said he left Italy because he could not 
get the necessary financial support there. He could only find in Eng- 
land and America the capital required for his experiments, which 
would cost £200,000. The Marconi Company had made a contract 
with Great Britain, he said, for the installation of its wireless system 
on naval vessels for 15 years at £10,000 a year. 





WIRELESS TELEGRAPH SCHOOL.—It is stated that the 
Marconi interests have opened at Frinton, on the English coast, a 
school for instruction in wireless telegraphy. Two houses on a bluff 
overlooking the sea have been hired, and in the yard between them 
has been erected a pole 160 ft. high for signaling purposes. The ob- 
ject of the school is not only to teach pupils how to sénd and receive 
messages by the Marconi system, but to instruct them in making and 
repairing the various parts of the Marconi apparatus. First, the pupil 
is taught to send and receive, and then takes a course in the mechan- 
ism and the theory of the apparatus he uses. He learns to take one 
apart and put it together again, and how to keep it in repair. The 
pupil is expected to become thoroughly familiar with the system in a 
month’s time, though some pupils remain in the school for two 
months. The upper floors of the two houses are used as bedrooms. 
There is a spacious dining room, a parlor and a library of technical 
books, besides a workshop and laboratory. Heretofore the Marconi 
Company has trained its men at the company works in Chelmsford, 
but the demand for competent technical assistants became so great 
that they decided to open a school of instruction—the first and only 
one of its kind in the world. A unique feature of the school is that 
instead of the pupils paying they are given a small premium by the 
company while they are learning. This feature is. however, to be 
discontinued so far as the paying of the premium is concerned. The 
school has now six pupils. 
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STREET CARS FOR RURAL ENGLAND.—A charter has been 
taken out in New Jersey for the Great Britain Railways Development 
Corporation, an American company, to build and operate electric 
roads in rural England. It is said that the project is well financed. 


HUTIN AND LEBLANC PATENTS.—The Westinghouse Com- 
pany has purchased the American patents issued in the name of the 
French inventors, Hutin and Leblanc. These patents relate princi- 
pally to single-phase and polyphase generators and motors and details 


thereof. 





TELEPHONE MONEY ORDERS.—The Cumberland and East 
Tennessee (Bell) Telephone companies, with reference to our re- 
cent discussion of telephone money orders, report that they have had 
such a system for some’years, and have experienced very little loss, 
although they do not undertake to transfer large sums. They send 
us the forms used. The public makes a liberal use of the system. 


CENTRAL LONDON UNDERGROUND.—At the meeting of 
the Central London Underground Electric Railway on Feb. 5 the 
chairman stated that the working expenses for the year amounted to 
54 per cent of the receipts. Of this amount 4 per cent was expended 
in the operation of the elevators at the various stations. The com- 
pany intends to raise £3,000,000 on shares and a loan of £1,000,000 for 
a new route from Hammersmith to the city. 


STREET RAILWAY MOTOR CUT-OUT.—A patent issued 
Feb. 4 to E. B. W. Reichel, of Steglitz, Germany, describes a cut-out, 
the object of which is to disconnect an electric railway heater when 
a car is starting or at any time when a very large current is being 
taken by the motor. The cut-out is actuated by a solenoid through 
which a current passes proportionate to that passing through the 
motor. When the motor is taking a large current the motion of the 
core of the solenoid breaks the circuit through the car electric 


heaters. 


ELECTRICAL OPAQUE REFLECTOR.—At the Chicago Elec- 
trical Association meeting Feb. 7, Professor Charles Whitney Carman 
gave a demonstration of his new electrical opaque projector. This 
apparatus makes use of certain principles of reflection to project 
upon a screen in the same manner as a stereopticon engravings and 
common pictures of all kinds, as well as enlarged images of real ob- 
jects. The advantage over the stereopticon is that it does not re- 
quire specially prepared slides, as any picture or object within the 
limits of size of the apparatus can be projected on the screen 





DISASTROUS PATERSON FIRE.—A fire that did damage to 
the extend of eight or ten million dollars occurred last Sunday at 
Paterson, N. J. It started from an overheated coal stove in an old car 
barn of the Paterson Street Railway Company, and the fierce west 
gale spread it rapidly. No lives were lost, but the trolley system was 
badly crippled, and the Western Union, Postal, Bell Telephone, 
American District and other services were wiped out. Very for- 
tunately the fine power plant of the Paterson & Passaic Gas & Electric 
Company escaped, and light was available from it without delay. 


A PATRIARCHAL PROJECT.—Mr. P. H. Patriarch, of To- 
ronto, Ont., has in contemplation a project for supplying the city of 
Toronto with electricity developed on the Severn River, which is 
some 106 miles from the city. He calculates that sufficient power for 
the city for the next 50 years can be obtained from this source, and 
expresses his willingness to take a contract for a municipal plant 
with a capacity of 20,000 hp, and wire the whole city for distribution, 
for the sum of $2,000,000. This scheme, he estimates, would cost 
about one-half the sum required to bring power from Niagara Falls 
to Toronto, while the cost of electric lighting would be reduced 
by one-half to the consumer, and $50,000 saved in street lighting an- 





nually. 


SURFACE CONTACT COLLECTOR.—A patent issued Jan. 28 
to W. B. Potter relates to a device for collecting current from sur- 
face contact railways with button type of contact. It provides a 
movable shoe which can be readily renewed at slight expense, and 
also means for raising the shoe above the surface contacts whenever 
it is desired to run the car on the trolley system. which may often 
be the case in combination systems. A system of chain and equalizer 
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bars and levers serves to lift the contact shoe clear of all obstruc- 
tions when the car is traversing other parts of the road than those 
equipped with contact buttons. The collector is composed of a T-rail 
provided with flanges for the attaching of supporting means, the rib 
of which is secured in the groove of a collecting shoe which is re- 
movable when worn. 





LONDON TROLLEYS.—A cable dispatch from London of Feb. 
8 says: The formation of the Great Britain Railways Development 
Corporation under the laws of New Jersey for extensive operations 
in building and purchasing electric lines in London and elsewhere is 
commented upon by the press. A Conservative member of Parlia- 
ment smiled blandly and remarked that “the Americans are coming 
on fast, and will soon be running everything in this tight little island.” 
Parliament itself is the greatest drag upon the electric transit schemes 
of the metropolis, scores of projects being now hung up awaiting its 
sanction, with little probability that much legislation can be secured 
this year. The London County Council is greatly exercised over for- 
eign interference with metropolitan transit, but the Progressive ma- 
jority receives little encouragement from Westminster, for it has 
comprehensive plans of its own for electric lines and subways. Ameri- 
can energy and reserves of capital offer the best hope for an early 
solution of the transit problem of the central belt of London. 


MULTIPLE-UNIT SYSTEM.—The long list of patents pertain- 
ing to the General Electric multiple-unit system received another ad- 
dition Jan. 28 in a patent granted to W. B. Potter. The patent relates 
particularly to the case of trains and short lines where the cars are 
not reversed, but move back and forth without turning. It com- 
prises substantially the relay system of magnetic control applied to 
multiple unit work, and has particularly for its object to connect to- 
gether cars so equipped by means of controlling train wires. There 
are three train wires, and in the patent the controllers are simply rep- 
resented by two single-pole multiple-contact switches. The manipu- 
lation of these switches throws current into the electromagnets which 
actuate the cylinder controllers. One switch, for instance, will send 
current through the bobbin of one of the controller electromagnets 
by direct circuit, and through the train wires also to another con- 
troller electromagnet. Throwing the same switch to the other side 
of the circuit switches the current into another controller electro- 
magnet, and also through the train wires to the bobbin of a fourth one, 
thus operating both controllers simultaneously. It is evident that 
by installing a controller at any point on the train and connecting the 
same to train wires, all the controllers on the train can be so oper- 
ated, and the principle is capable of great extension. As shown, the 
principle is applied to those trains which have motor cars at each end 
of the train with unequipped motors between, but it can be extended 
to any system of cars desired. 


EDISON STORAGE BATTERY .—A patent issued Feb. 4 to T. 
A. Edison relates to details of his cadmium-nickel-alkaline battery. 
In this battery finely divided cadmium is employed as the oxidizable 
element, and oxide of nickel or cobalt as the depolarizer, the electro- 
lyte being a solution of potassium hydroxide varying from 10 to 25 
per cent. When in a discharged condition the metallic cadmium will 
be oxidized and the oxide of nickel will be reduced to a low condition 
of oxidization. In charging, the oxide of cadmium is reduced to the 
metallic state and the oxide of nickel is raised to a higher state of 
oxidization than the peroxide state. The plates of the battery consist 
of sheet iron or steel grids carefully nickel-plated so as not to be 
affected by the alkaline solution. As shown, the grid has three tiers 
of openings, there being eight openings to each tier: Into each of 
these openings fits a pocket containing the active material. The 
pocket consists of very thin sheet steel of high carbon so as to 
be very elastic, and is carefully nickel-plated. The walls of the pocket 
are perforated in such a manner as to provide internally projecting 
burrs. The pocket consists of two parts, in one of which the active 
material is inserted in the form of blocks, the other section then being 
placed like a cover of a box, over this section, the whole being then 
inserted in one of the openings of the grid, where it is crimped into 
place. The plates carrying the oxidizable and depolarizable ma- 
terials are, of course, in alternate order and are separated by per- 
forated corrugated hard rubber partitions. The patent gives minute 
details of the process of obtaining finely-divided cadmium in desirable 
form, and also for obtaining the hydrated oxide of nickel in desirable 


form. 
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AN UP-TO-DATE YACHT.—The new steam yacht “Noma” for 
Mr. W. B. Leeds will have a wireless telegraph equipment and rooms 
for automobiles, electric windlasses, electric heaters and anything else 
electrically new that happens to offer, if worth while. 





TROLLEYS AND RAILROAD EARNINGS.—A cable dispatch 
from London of Feb. 8 says: It will be a matter of surprise to learn 
that the extension of tramways in the suburban districts of London 
is seriously affecting the receipts of the railroad companies. In one 
case alone, that of the London & Southwestern, the chairman of the 
board of directors reported at the half yearly meeting the other day 
this extension has resulted in a loss of nearly 1,500,000 passengers. 
This result is not surprising to any one who has ridden in the sub- 


urban trains. 





DEAD MAN’S HANDLE.—A patent issued Jan. 28 to W. B. 
Potter relates to a railway controller attachment sometimes-known 
as “the dead man’s handle.” The controller spindle carries two cyl- 
inders, the lower cylinder of which accomplishes the usual combina- 
tion of contacts necessary to operate the motor. The upper cylinder 
carries two rings provided with appropriate breaks in them, and all 
the current passing to the controller must enter through the top 
ring, passing therefrom through a cross connection on the cylinder 
into the lower ring and thence to the controller proper. If this upper 
cylinder be returned to zero all current is cut off. If the controller 
handle is turned and the button contained in the handle is depressed 
at the same time, the top cylinder will move with the bottom one and 
allow current to pass into the controller and operate the motors. If 
the hand is taken from the controller handie, however, a spring 
throws the latch which releases the upper cylinder and a coil spring 
causes it to fly around to zero position, thereby cutting off current 
from the controller and motors. It is thus necessary for the motor- 
man to have his hand on the controller handle at all times when 
power is being applied to the motors to drive the train, and should 
he drop dead or become disabled, the train will stop of itself, and will 
not run wild. Hence the popular name “dead man’s handle.” In one 
form shown in the patent, the device of the separately moving cylin- 
der for cutting off power is utilized for a different purpose. The 
latch release or cylinder instead of being actuated by a button in the 
handle is worked by a magnet coil which carries the full controller 
current. If this current reaches more than a certain predetermined 
figure, the upper cylinder is released and snaps back to zero position, 
thus cutting off all current, and the motorman must return the handle 
to zero in order to pick up the current again. This will prevent the 
motorman from accelerating the train beyond a certain predetermined 
rate, and the device also takes the place of a fuse or circuit breaker 
with the advantage of being instantly resetable by the motorman 
without leaving his station. It is understood that both of these de- 
vices are to be used in the new Manhattan equipment. 
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LETTERS TO THE EDITORS. 





Theory of the Edison Nickel-Iron Cell. 





To the Editors of Electrical World and Engineer: 

Sirs.—I would like to say a few words in answer to Mr. Woolsey 
McA. Johnson’s communication, published in your issue of Feb. 1. 
Regarding the reference to Mendeleetf, anybody who cares to look 
up the quoted page, will find that the term “tension” is used there 
without the slightest ambiguity, as the whole passage deals with the 
tension of vapors of boiling liquids. On the other hand, I am unable 
to understand how “a glance” at Mr. Johnson’s original equation can 
show that in it means vapor pressure; Nernst’s formula of the po- 
tential difference at a reversible electrode as function of the solution 
tension and the osmotic pressure, has exactly the same mathematical 
form. 

With regard to the hydrogen electrode, Mr. Johnson’s statement 
that “its potential changes but little with the concentration changes 
of the alkaline solution,” is an assumption based upon certain purely 
hypothetical conceptions, but not an experimentally proven fact. 
While such an assumption might be good enough for “theoretical 
academic discussions,” it is a little singular that Mr. Johnson uses it 
like experimental evidence, while in the next paragraph he charac- 
terizes my theory as theoretical and academic. It appears to me that 
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in this somewhat discursive controversy Mr. Johnson has lost sight 
of what my theory of the Edison cell really is, and of the foundations 
upon which it is based. If he will be good enough to look up my 
original article, published in this journal, June 29, 1901, he will see 
that the conclusions drawn by me regarding the Edison cell are sim- 
ply based upon measurements of transport numbers, i. e., upon ex- 
perimental evidence. 

True, my article was hypothetical in so far as I used the assumption 
that the active ions are K and OH. I did this because this is the 
ordinary current theory, and the transport numbers have been calcu- 
lated from the experiments under this assumption. Granted also that 
this assumption is hypothetical, for it is not at all impossible that K 
and H are the positive ions and O the negative ion (see regarding this 
point the very interesting brief foot-note on page 95 of Kohlrausch 
and Holborn, Leitvermoegen der Elektrolyte). If the latter assump- 
tion should be right, the language of my article would have to be 
changed, but it can easily be seen that the numerical results obtained 
by me as to the concentration changes in the Edison cell, would not 
be changed. Therefore, I must insist that my theory is based “on a 
firm, experimental foundation,” and I have not the slightest reason 
to modify any part of it. 

The “theoretical, academic discussions” in this matter started from 
Mr. Johnson’s article published in this journal, Nov. 2, 1901. At the 
end of my first article I had suggested that from analogy with the lead 
accumulator, one might suspect a relation between concentration 
changes and e. m. f. in the Edison battery, but I distinctly said that it 
seemed to me premature to attempt at present an answer to this 
question. Mr. Johnson endeavored to refute this suggestion, first, by 
means of his formula, later by some quite interesting experimental 
evidence. But for the reasons, given in my communication of Jan. 18, 
I cannot consider Mr. Johnson’s arguments to be conclusive. I still 
consider the matter as an open question. I am unable to see how, 
under these circumstances, I can be accused of having been too 
theoretical. 

I heartily agree with Mr. Johnson that any matter under discus- 
sion should be decided by experiment, and when he wishes his views 
to be placed before that court of appeal I would only like to add— 
and mine also. 


PHILADELPHIA, Pa. E. F. Roeser. 





Electric Traction in New York Central Tunnel. 





To the Editors of Electrical World and Engineer: 


Sirs.—There have appeared of late numerous communications and 
articles in both the lay and technical press regarding the dangers 
which would attend electrical operation in the tunnel of the New York 
Central Railroad; all to the effect that in case of a wreck fire would 
be inevitable, and escaping passengers who managed to get out of 
the flaming debris, would perish from contact with the conducting 
rails or devices that might be employed to convey current along the 
line of the road. 

That these dangers exist to a small degree is admittedly true, but 
they are in nowise comparable to tl:»se that attend the wrecking of a 
locomotive with its steam, scalding water and an eighth of a ton of 
burning coal in its firebox. I do not take part, however, in this dis- 
cussion of the pros and cons, but simply offer the following sugges- 
tion for an electrical system which would remove every clement of 
danger in a wreck, obviate the possibility of collision and render the 
operation of trains at high speeds and under short headway safe. 

The car equipment could be of any desired type, preferably the 
“multiple unit.” It should take current from a rail which is “alive” 
only in that portion under the car and “dead” the rest of its length. 
The contacts to connect the rail with underground insulated feeders, 
should be so arranged that they can be opened or rendered inoperative 
by the controlling apparatus on the locomotive or controlling end of 
the train. The opening of the circuit between the feeders and con- 
ducting rail would leave the latter “dead.” If the switch causing the 
contacts to operate be so arranged as to require holding in position 
continuously—either by the weight of the motorman on his seat or 
by foot pressure—the whole ssytem would automatically be open 
circuited in case of any accident, and there would be no electric cur- 
rent to burn or slay, as is alleged to be unavoidable. 

The system could further be worked out to prevent collisions by 
dividing the conducting rail into blocks, and so arranging the con- 
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tact magnet circuits as to prevent the energizing of more than one 
section of each block simultaneously. A train following another onto 
the same block could then not obtain current wherewith to continue 
in motion until the preceding train had passed on to the next block. 

Furthermore, the magnet currents could operate signals, and it 
would also be perfectly feasible to reproduce in each train dispatcher’s 
office the actual positions of trains in his district at any time. 


DIGEST 
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That skillful designing and some little experimental work would 
be necessary, and that the cost would be greater than with the ordi- 
nary form of conductors, is true; but the New York Central manage- 
ment has expressed itself as willing to spend money for a safe system 
and has employed an electrical engineer who is in every way capable 
of handling the problem. 

New York. LAMAR LYNDON. 
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CURRENT ELECTRICAL LITERATURE. 





DYNAMOS, MOTORS AND TRANSFORMERS 


Sparkless Commutation with Fixed Brushes—Hit..—-A mathe- 
matical article, illustrated by diagrams, in which he reviews the 
method of calculation which gave satisfactory results with the older 
forms of machine having copper brushes that required to be moved 
with each change of load, and then indicates the modification neces- 
sary to obtain satisfactory working with fixed carbon brushes and 
minimum air-gap excitation, by which means a minimum weight of 
machine may be obtained. After a brief discussion of what happens 
during the process of commutation, he gives the formula for the re- 
actance voltage. To obtain sparkless collection, it is necessary with 
copper brushes to eliminate the reactance voltage, or with carbon 
brushes to reduce it to such an amount as will give sparkless collec- 
tion. In the present carbon brush machine sparkless collection de- 
pends upon the voltage in the short-circuit coil being kept within a 
certain value. In a machine running continually in one direction, it 
is possible to give some lead to the brushes. The brush must here 
be set in such a position that at no load the voltage generated in the 
short-circuited coil by the fringe is insufficient to set up sparks, and 
that at full load the reactance voltage plus that due to the field 
created by adjacent armature coils does not exceed that due to the 
fringe by an amount sufficient to cause sparking. The simple mathe- 
matical formulas which represents the conditions of sparkless com- 
mutation are given. At the conclusion of his article, he remarks that 
for some outputs the requirements of his formulas can only be met 
either by an inconveniently large number of poles or a number of 
commutator bars so great that the individual bars become too thin 
for practical purposes. It then becomes a question whether a heavier 
design should be adopted or whether the light design shall be retained 
with a reasonable number of poles or commutator bars and sparkless 
commutation obtained by means of a special winding.—Lond. Elec. 
Rev., Jan. 10. 

Paralleling of Alternating-Current Transformers.——HANSARD.— 
The easiest method of ensuring an even distribution of load among 
a number of transformers is to put together in one sub-station noth- 
ing but transformers of the same make and output. Even where the 
same make of transformers is used, it is not advisable to attempt the 
running together of transformers of very great difference of output. 
When it is desired to parallel transformers of different designs, very 
serious difficulties are liable to arise even if the rated outputs are the 
same. The problem is discussed in a general way by means of dia- 
grams. Another result of practical value is that while for regulation 
purposes it may be sufficient to specify the drop of transformers, for 
paralleling purposes it is absolutely necessary to specify also the “full 
load impedance volts.” They are obtained by short circuiting one 
winding of the transformer through an ammeter and applying to the 
other winding such an e. m. f. at the working periodicity, as will 
cause the full-load current to be read on the ammeter.—Lond. Elec. 
Times, Jan. 16. 


REFERENCES. 


Properties of Collector Rings.—PotNcarE.—A mathematical article 
referring to the controversy, noticed at length in the Digest, between 
Leblanc, Latour and Heyland, on properties of collector rings (which 
are of importance for the construction of a certain type of induction 
motor with a power factor equal to unity). He analyzes mathemati- 
cally the theoretical conclusions of Leblanc and shows where his theo- 
retical error lies.—L’Eclairage Elec., Jan. 18. 


Converter.—VINCENT.—A long illustrated description of a new con- 


verter designed by Leblanc and built by the Helios Company, a de- 
scription of which, in German, has been noticed before in the Digest. 
—L’Eclairage Elec., Jan. 4, 11. 


LIGHTS AND LIGHTING. 


Osmium Lamp.—GasrieL.—An abstract of a paper read before the 
Elektro-technical Society of Vienna. The illuminating power and 
the watt consumption of the osmium lamp remain constant at a long 
life. The economy even increases for some time with an increasing 
number of hours of burning. The average life of a normal osmium 
lamp of “1.8 watt specific consumption” is 1400 to 1500 hours. By 
experimenting with a lamp built for 25 volts normal, he demon- 
strated that the osmium lamp stands a large overload very well. 
When 20 volts were applied to it it gave 22 Hefner candles and con- 
sumed 1.5 watts per candle. When the voltage was increased the 
following results were obtained: 25 volts, 26 candles, 0.995 watt per 
candle; 30 volts, 99 candles, 0.654 watt per candle; 35 volts, 171 can- 
dles, 0.478 watt per candle; 40 volts, 275 candles, 0.380 watt per can- 
dle; 46 volts, 460 candles, 0.322 watt per candle; at 50 volts the lamp 
burned through. The company which owns Welsbach’s patents has 
so far succeeded in making practical osmium lamps up to 50 or 60 
volts. Lamps have also been built for 100 volts, but they are not yet 
in a practical form. In order to introduce the lamps in the existing 
installations, the company will put on the market lamps of about 25, 
33 and 50 volts, in order to be able to use these in series of four, three, 
or two in ordinary installations. The lowest illuminating power for 
which 50-volt lamps are made, is 16 to 17 Hefner candles, but the 
company intends to introduce the lamps, not so much in order to 
save energy but to increase the illumination. They intend to supply 
as a standard lamps of 40 candles. The first lamps will be put on 
the market in a few weeks. The introduction on a large scale is 
expected to be made during this year, but the lamps will not be sold 
outright at first, they will be rented. This method was found to be 
a success when the gas incandescent light was first introduced. The 
company owns enough osmium to make millions of lamps. Besides, 
the osmium of destroyed filaments can be again utilized with no great 
loss.—Elek. Zeit., Jan. 23. 

REFERENCES. 

Train Lighting.—A note on train lighting by the Stone system in 
Germany. The Palatia railway authorities, after experimental trials 
of this system, are providing a large number of their railway cars 
with this system. The managers of the Bavarian, the Wuerttem- 
berg, and the Baden State railways are also trying the system on 
the lines under their control, and the German Imperial Post Office has 
also used it for some of its rolling stock—Lond. Elec., Jan. to. 

Arc Lamps.—The first part of a descriptive article on the applica- 
tion and uses of arc lamps.—Lond. Elec. Rev., Jan. 10. 

Nernst Lamp.—An illustrated note stating that the General Elec- 
tric Company, of Berlin, now makes new models of the Nernst lamp 
for all commercial voltages between 100 and 150, and between 200 and 
250, and for currents of 0.25, 0.5 and 1 ampere.—Elek. Anz., Jan. 2. 





POWER 
Electric Feed Pumps.—Jounston.—An article illustrated by dia- 
grams. Feed pumps can seldom be run at full load. One method 
of reducing the quantity of water delivered to the boiler by an electric 
feed pump, is by closing or partially closing the check valves. An- 
other method is to insert resistance in series with the motor, and 
thus reducing its speed. Some results of tests of electric feed pumps 
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are given. It is an advantage if the motor is designed to run at the 

average speed required, without the introduction of external resis- 

tance, its speed being increased, when necessary, by weakening the 

field. A further advantage is gained by series parallel control of the 

motor, which gives it a fairly wide range without external resis- 

tance. This control is explained.—Lond. Elec. Rev., Jan. 10. 
REFERENCES. 

Electricity in Mines.—Perxtns.—An illustrated article on the elec- 
tric installation of a mine of the Thiederhall Company, near Bruns- 
wick, Germany. Electric power is used mainly for hoisting, direct- 
current shunt-wound motors being used. An extensive signaling 
apparatus and telephonic equipment is in use.—W/est. Elec., Jan. 25. 


Gas Engines and Steam Engines.—Witz.—A very long paper in 
which he compares the efficiency of steam engines and gas engines, 
the results being much in favor of the latter.—L’Eclairage Elec., 


Jan. 4, IT. 
TRACTION. 


Development of Street Railway Traffic in Paris.—LAvALARD.—An 
article by one of the managers of the General Omnibus Company, of 
Paris. The first commercial development of the omnibus system in 
Paris was in 1828. The lines were so successful that in 1854 there 
were 12 lines operating 3925 horses. In 1855 these were consolidated 
into one company, “The General Omnibus Co.” In 1853 and 1855 
franchises for tramway lines were awarded, and these two lines are 
now part of the system of the General Omnibus Co. He gives in a 
table some statistics as to the population of Paris in different years 
and the passengers carried by the General Omnibus Co. by its tram 
cars and omnibusses. In 1867 a boat service was established on the 
Seine, and by 1875 two independent tramway companies had been 
established in the outskirts of Paris, entering the city on the lines of 
the General Omnibus Co. In 1891 a cable line was built. Tables are 
given showing the lines of the tramway companies in Paris in I901 
with the length of line, motive power, etc.; the number of lines of 
the General Omnibus Co., their length, and motive power used.— 
St. R’y Jour., Jan. 4, and Int. Ed., Jan. 


Brakes.—Some anonymous critical remarks on special points in a 
recent paper by Wigram on electric car equipments and maintenance. 
On the question of brakes, Wigram condemns air brakes for urban 
service, desires slipper brakes on grades steeper than I in I2 or 15, 
and insists on an emergency brake. The present author believes that 
Wigram condemns the rheostatic brake too freely. It is difficult to 
make motormen handle anything properly. But if the rheostatic 
brake is used with care in conjunction with another brake it is dis- 
tinctly serviceable, and not too expensive. The other points concern 
the mechanical construction of the cars.—Lond. Elec. Rev., Jan. 3. 


Car Construction on the Indianapolis Street Railway.—An illus- 
trated article. One of the special features of the cars used in In- 
dianapolis is the employment of sheet steel panels in place of wood. 
In straight side cars the steel is placed on a wooden backing. On 
cars with curved panels, it is fastened directly to the posts. The 
vestibules and platforms on these cars are also of a novel type. There 
is a separate cab for the motorman, while access is provided to the 
cars for the passengers by the front platform. The rear platform is 
what is known as the Detroit type with standing room for passengers 
behind a railing. —St. R’y Jour., Jan. 4, and Int. Ed., Jan. 


REFERENCES. 


Glasgow.—ALLEN.—A long illustrated article on the Pinkston 
power station of the Glasgow municipal electric tramways.—The 
Eng., Jan. I. 

Portsmouth—An illustrated article on the Portsmouth electric 
tramway. The trolley system is used. The power plant contains two 
400-kw and one 200-kw traction generators.—Lond. Elec. Rev., Jan. 10. 


‘ INSTALLATIONS. SYSTEMS AND APPLIANCES. 


Maximum Demand System.—A full account of the long discussion 
which folowed Wright’s Brit. Inst. paper on “Some principles un- 
derlying the profitable sale of electricity.” The main points of the 
discussion have already been noticed in the Digest——Lond. Elec., 
Jan. 10, 17. A long abstract of the discussion in Lond. Elec. Rev., 
Jan. 10; Elec. Eng., Jan. 17. 

Several communications on Wright’s paper and on Esson’s article 
recently noticed in the Digest. Turner looks upon the maximum de- 
mand system as only a temporary expedient to benefit electricity sup- 
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ply companies during the introductory stages of the supply. He favors. 


Esson’s proposal that in cities with municipal plants all individual 


ratepayers should pay their quota towards its success, as in some: 


cases as much as 33 per cent of the total quantity of electricity sold. 
is supplied for public lighting, which is essentially for the benefit of 
the general public. He gives data to show that reduction of generat- 
ing or of total costs is not a simple function of increase of load fac- 
tor. He claims that the most economically worked installations. 
charge on the flat rate system. “E. V. C.” criticises Esson’s proposal 
of a differential tariff based on units per lamp per year. He notices 
a case in which such a system caused a profitable customer to get rid 
of fittings already installed and revert in part to candle light. Good- 
child favors Esson’s plan of making the taxpayers in cities with 
municipal plants pay a special rate to cover the interest on capital 
charges and sinking fund for the plant.—Lond. Elec., Jan. 10. Cot- 
tam criticises Esson’s proposals, so does Baker, who appears to favor 
the Kapp system in which a time switch inserts resistance into the 
shunt circuit of the meter during, say, 23 hours per day, causing it to 
register the energy consumed during this period at a lower rate, 
while during the remaining hour of peak the normal rate is regis- 
tered. Tapper defends the maximum demand system. He thinks a 
great deal too much has been made of the unpopularity of the system. 
It is simply a matter of how the tariff is put to the consumer. In his 
district, which contains many ignorant people, he uses the system 
with good success. His demand indicators are calibrated in 8-cp 
lamps of 33.3 watts. “This wattage is chosen so that the standard 
lamp may be said to consume I unit in 30 hours, and also because this 
is about the efficiency of the average lamp on the market, and conse- 
quently the number of ‘lamps indicated agree fairly well with the 
number the consumer actually uses.” He states his charges in the 
following simple form. Scale A: One unit per month at 16 cents 
for each 8-cp lamp demanded, as shown by the demand indicator, and 
2 cents per unit for all further consumption in that month. Or scale 
B: A flat rate of 2 cents per unit for all consumption, and a monthly 
rental of 14 cents for each 8-cp lamp indicated by the demand indi- 
cator. To all consumers who use an average of one or more units 
per month per lamp the two scales are identical. All accounts are 
rendered monthly.—Lond. Elec., Jan. 17. 


Syracuse.—An illustrated description of the central station of Syra- 
cuse. There are two 600-kw, 2400-volt, three-phase alternators, one 
600-kw, single-phase alternator, one 850-kw, direct-current generator, 
one 200-kw, 500-volt rotary converter, and 25 direct-current series arc 
machines, 23 of 50-light and 2 of 125-light capacity. There are no 
less than 1800 hp in motors connected to the station, mostly on the 
500-volt, direct current. In general, lighting is accomplished from 
the different phases of the three-phase supply, the mains being opera- 
ted at 2300 volts from the station and the current appropriately trans- 
formed by means of transformers located in manholes. Connected 
are the equivalent of 95,000 incandescent lamps of 16 cp.—Elec. Rev., 
Jan. 25. 





REFERENCES. 


English Central Station.—An illustrated description of the Crystal 
Palace District electricity supply works. The station contains three 
210-kw sets, two g0-kw sets and one 45-kw set. There are 10 sub- 
stations, six of which have batteries.—Lond. Elec., Jan. 10. 


Chicago.—A long and well illustrated article on the lighting system 
of the Chicago Edison Company.—Elec. Rev., Jan. 11. 


ELECTRO-PHYSICS AND MAGNETISM. 


P. D. Wave Forms in Three-Phase Systems.--RUSSELL.—A mathe- 
matical article, illustrated by diagrams, in which he proves that if the 
effective values of the p. d.’s between the mains of the three-phase sys- 
tem are not all equal the shapes of the waves of p. d. cannot be similar 
curves. The p. d. waves between the mains and earth can be similar 
curves only when the leakage currents to earth are all equal to one 
another. He then calculates the frequency of the alternating current 
in the fourth wire of a balanced three-phase system. If the fre- 
quency of the currents in the mains be /, the frequency of the current 
in the fourth wire is of the form 3 (2+ 1) f, where uz is a positive 
integer; its lowest value is, therefore, 3f. If the current waves in 
the mains be triangles or parabolas, then the current wave in the 
fourth wire is a triangle or a parabola, and since its frequency is 
three times as rapid, its effective value is one-third that of the cur- 
rents in the mains. If the currents in the mains were sine curves its 
value would be zero. Since a sine curve and a parabola differ very lit- 
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tle in shape from one another, this shows how important a small modi- 
fication in the shape of the wave may be. In the general case, the 
shape of the resultant wave is quite different from the shape of the 
component waves. These results prove that in practical three-phase 
working slight causes may considerably alter the shape of the e. m. f. 
and current waves. For example, a slight variation in the resistance, 
or a fortiori, in the inductance of the fourth wire, will alter the 
shapes of the current, waves in the other three—Lond. Elec., Jan. 17. 


Magnetic Effect of Electric Convection—RicH1.—An attempt to 
decide between the contradictory results of Rowland and Cremieu. 
He distinguishes four closely related phenomena, the existence of 
any one of which would imply the existence of the other three. These 
four phenomena are the following: A moving electric charge pro- 
duces a magnetic field. The creation, destruction or variation of a 
magnetic field produces an electric field; a moving magnetic pole 
produces an electric field; the creation, destruction or variation of an 
electric field produces a magnetic field. Only the first of these three 
phenomena has been subjected to careful experiment. He points out 
that the verification of the third phenomenon—i. e., the production of 
an electric field by the motion of a magnet—offers the smallest num- 
ber of practical difficulties. He has prepared the apparatus necessary 
for the experiments. He believes that Cremieu’s experiments are not 
conclusive, as in them certain electromagnetic forces are neglected 
whose presence would suffice to counterbalance the phenomenon 
looked for.—Nuovo Cimento, Oct.; abstracted in Lond. Elec., Jan. 10. 


Gravitational Matter—Lorp Ketvin.—A paper read at the Glasgow 
meeting of the Brit. Ass’n. He first distinguished between gravita- 
tional matter and ether. Ether is matter, but outside of the law of 
gravitation. In this paper he deals with “the clustering of gravita- 
tional matter in any part of the universe.” The paper, which contains 
much mathematics, is concluded as follows: Suppose many millions 
of years ago all the matter in the universe to have been atoms very 
nearly at rest, more densely distributed in some places than in 
others, of infinitely small average density through the whole of in- 
finite space. In regions where the density was then greater than in 
neighboring regions, the density would become greater still. In 
places of less density, the density would become less, and large re- 
gions would quickly become void or nearly void of atoms. These 
large void regions would extend so as to completely surround re- 
gions of greater density. In some part or parts of each cluster of 
atoms thus isolated, condensation would go on by motions in all di- 
rections not generally convergent to points, and with no perceptible 
mutual influence between the atoms until the density becomes some- 
thing like 0.000001 of our ordinary atmospheric density, when mu- 
tual influence by collisions would begin to become practically ef- 
fective. Each collision would give rise to a train of waves in ether. 
These waves would carry away energy, spreading it out through the 
void ether of infinite space. The loss of energy, thus taken away 
from the atoms, would reduce large condensing clusters to the condi- 
tion of gas in equilibrium under the influence of its own gravity 
only, or rotating like our sun or moving at moderate speeds as in 
spiral nebulas, etc. Gravitational condensation would at first produce 
rise of temperature, followed later by cooling and ultimately freezing, 
giving solid bodies, collisions between which will produce meteoric 
stones such as we see them. It cannot be regarded as probable that 
these lumps of broken-looking solid matter are primitive forms in 
which matter was created. “Hence we are forced in this twentieth 
century to views regarding the atomic origin of all things closely re- 
sembling those presented by Democritus, Epicurus, and their ma- 
jestic Roman poetic expositor, Lucretius.”—Phil. Mag., Jan. 


Electromagnetic Theory.—CarvaL_o.—An article in which he form- 
ulates the following three “laws of electric inertia’: First, a non- 
magnetic conducting element with a current / in a magnetic field a 
undergoes an electrodynamic force represented by the vector p a; 
second, a non-magnetic conducting element moving through a mag- 
netic field a with a velocity x carries an induced e. m. f. represented 
by the vector x a; third, the induced e. m. f. within a closed curve is 
the sum of two terms, one of which is the integral of the vector xa 
along the curve, and the other the derivative of the magnetic flux 
traversing the curve, but reversed in sign. Among the experimental 
proofs suggested by him, one consists in replacing Barlow’s wheel 
by a wheel of soft iron, when the electrodynamic force applied to the 
wheel will be increased on account of the magnetic induction in the 
soft iron. At the same time the e. m. f. induced by the rotation is 
also increased. No theory of Barlow’s wheel is complete unless it 
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explains the fact that the vertical spoke of the wheel behaves exactly 
like conducting wire.—Comptes Rendus, Dec. 23; abstracted in Lond. 
Elec., Jan. 10. 


New Vacuum Phenomena.—Pe.__at.—A description of some novel 
phenomena presented by vacuum tubes 3 ft. long and % inch wide 
when brought into a magnetic field. The tube is long enough for the 
electrodes to be beyond the influence of a magnet placed at the center 
of the tube. The stratifications are observed to crowd together into 
the magnetic field, and new strata leave the anode to fill up the va- 
cancies. At the same time the strata undergo a tilting about an axis 
parallel to the lines of force. Another phenomenon is observed 
when the tube is passed through perforations in the poles of an elec- 
tromagnet. If the portion between the poles is entirely filled with 
positive light, then, on exciting the magnet, the beam of positive light 
is reduced to a narrow pencil passing along the axis of the tube. No 
change is produced by reversing the current or the field. He at- 
tributes these phenomena to the magnetic properties of the gases 
concerned, which were alcohol, oxygen or hydrogen mixed with 
nitrogen—Comptes Rendus, Dec. 3; abstracted in Lond. Elec., 
Jan. 10. 

REFERENCE. 


Radium.—A review and summary of the experimental work done 
with radium.—Zeit. f. Elek., Jan. 5. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Industrial Electro-Chemistry—J. B. C. KersHaw.—A long article 
on the electro-chemical and electro-metallurgical industries of the 
world in 1901. The electrolytic alkali industry during 1901 has not 
shown any marked growth or expansion, there being about 30 fac- 
tories with 52,000 hp; the Castner-Kellner mercury process, and the 
secret process of the “Elektron” Company appear to be the most suc- 
cessful of those worked on a large scale, and these two processes 
together account for quite two-thirds of the electrolytic soda at 
present produced in Europe and America. “Interesting details have 
been given out concerning the gravity or “bell” process developed by 
a company at Aussig, Austria. It is the result of work and experi- 
ments commenced early in the nineties, and the process is now in 
operation in four works, three of these being situated in Germany. 
The process is very simple, and if all the claims made for it can be 
substantiated, it will undoubtedly displace some of the more compli- 
cated diaphragm processes. In the four plants 24,000 bells are said 
to be already operating, and this number will be increased early this 
year. Anodes of ordinary lamp carbon are said to last 134 to 2 years 
when working this process. Diaphragms are entirely dispensed with, 
while a current efficiency of 85 to 90 per cent is obtained in the cells. 
Aluminum is made in 9 plants with an available aggregate power of 
62,000 hp, although not all this power is used for this purpose, but 
probably only 30,000 hp. The consumption of aluminum and its al- 
loys in practice for various purposes is growing. For the calcium 
carbide industry the year 1901 has not been a prosperous one. The 
fall in prices which set in towards the end of 1900 has not been coun- 
terbalanced by a corresponding rise during 1901. A more satisfactory 
relationship between the annual supply and demand in this industry 
can only be instituted by the permanent closing of some of the Euro- 
pean carbide works. Other processes are now worked in several such 
plants, which were built for the production of carbide. The acetylene 
industry has been profited by the low price of carbide, and acetylene 
central lighting stations for small towns and villages continue to 
grow in number both in Great Britain and Continental Europe. In 
the electrolytic chlorate industry there has been little change in 
1901. The fall of prices of chlorates has caused the manufacture to 
be less remunerative than a few years ago. The tendency is for 
chlorate plants, to devote some portion of their power to the manu- 
facture of perchlorates and similar compounds of high oxygen value, 
since these products, though the market for them is somewhat re- 
stricted, command better prices than chlorate of potash or soda. The 
number of chlorate plants is 11, with an available power of 40,000 hp. 
There has been only one important addition to the knowledge of the 
theory of the electrolytic chlorate process during 1901. Brochet has 
found that in all cases hypochlorite is the primary product in the 
electrolytic formation of chlorates, and that the addition of chro- 
mates to the electrolyte, in some unexplained way, facilitates the sec- 
ondary reaction by which this hypochlorite is converted into chlorate - 
his experiments showed that when chromate was used the formation 
of chlorate was accelerated seven-fold. The production of raw cop- 
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per in 1900 amounted to 486,000 tons, as compared with 470,000 tons 
in 1899. It is estimated that of this total between 220,000 and 240,- 
ooo tons were refined by the 37 electrolytic refineries situated in 
Europe and America. It is probable that the figures for the past year 
will show a slight reduction on the above totals. “Electrolytic pro- 
cesses for the extraction of copper from its ores are being worked at 
Papenburg in Germany, and at a mine in New Jersey.” Electrolytic 
bleaching plants are most widely distributed in Germany and Austria, 
and in these two countries the advantages of using solutions of hypo- 
chlorites of soda in place of hypochlorite of lime, are most fully rec- 
ognized. Some information is given about various nickel plants. 
The interest in ozone as an agent for sterilizing water, has been re- 
newed. One of the London water companies is now trying this 
method of sterilization on its own account. The question of the use 
of the process on a large scale hinges entirely upon the cost factor. 
The ordinary sand filtration is a necessary preliminary to the ozone 
treatment. The cost of sterilizing water by ozone must, therefore, 
always prove an addition to the present costs and increase the charge 
to the consumer. The cost of the process at Moscow in Russia is 
reported to be $6.50 per 1,000,000 gallons, but this statement lacks 
confirmation. Chassy, experimenting with pure oxygen and a 
Berthelot ozonizer, has found that “the quantity of ozone produced 
per ehp-hour tends toward a limit determined by the temperature. To 
obtain a concentration of 7 per cent requires 90 times as much electri- 
cal energy as to obtain one of 0.5 per cent.” The Hoepfner zinc process 
is in use in two places. The Swineburne and Ashcroft zinc process 
will be used at a plant in course of erection. A new method of 
treating zinc ores is reported from Italy, where Casaretti and Bertani 
are said to have obtained 1 kg. Zn per 2 hp-hours by smelting the ores 
in an electric arc furnace. The zinc under such treatment is volatil- 
ized. The writer says he has reason to believe that a somewhat simi- 
lar process is in actual use by the Sulphide Corporation at one of their 
smelting plants in New South Wales, but in this case “zinc concen- 
trates” are used in place of the crude ore. At Bockenheim, near 
Frankfort, a new electrolytic zinc extraction process is said to be at 
work, depending upon the use of a zinc sulphate electrolyte and in- 
soluble anodes. It is patented by Strzoda. Carborundum and artificial 
graphite are produced in increasing quantities. The output of car- 
borundum amounted to 1300 tons in 1900, as compared with 807 tons 
in 1899. The Groth system of electrolytic tanning is in use at two 
places, one of which has a capacity of 750 hides per week. The 
Moebius and other electrolytic processes of silver refining are in 
operation at a large number of bullion refineries in America and 
Europe; “and the Wohlwill process of parting gold from silver and 
platinum is worked at Hamburg, at a French refinery and at Phila- 
delphia. The value of the output of the refineries at Frankfort and 
Hamburg alone, in 1900, is estimated to have been over $12,500,000.” 
Sodium and sodium peroxide are produced at numerous places by an 
electrolytic method which has completely supplemented the older 
chemical methods of manufacturing these products. Magnesium is 
also produced by a similar process. Trials are made with the use 
of the electric furnace for reducing iron ores and making glass; but 
the writer believes that these attempts (presumably meaning that the 
source of energy is water power or some cheap fuel) can only succeed 
in countries where the price of fuel is abnormally high.—Lond. Elec., 


Jan. 3, 10. 


Manufacture of Aluminum.—Haver and Gereert.—An account of 
an experimental investigation of the manufacture of aluminum by 
electrolysis of a molten solution of alumina in cryolite. Pure alum- 
inum can be easily obtained at a pressure of 7 to 10 volts with a 
cathode current density of about 3 amperes per square centimeter in 
a carbon crucible with carbon anodes. Regarding the properties of 
the aluminum obtained, it is very important to use pure materials. 
The electrolysis takes place in an easy and uniform way, like an 
electro-analytic deposition of a metal, if the dimensions of the bath 
and of the electrodes are properly chosen, and if the anode is so 
adjusted that during electrolysis it can be easily raised in a systematic 
way. The electrolyte from which the pure metal was obtained con- 
sisted of about one-third sodium fluoride, one-third aluminum flu- 
oride, and one-third alumina. The high percentage of aluminum 
fluoride is favorable because it lowers the melting point. The tem- 
perature of the bath is that of a light red heat. They believe that the 
progress which has taken place in the last 10 years in the industrial 
manufacture of aluminum is not due to secret modifications of the 
electrolytic process, but to the use of pure materials —Zcit. f. Elek- 
trochemie, Jan. 2, 9. 
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Hypochlorites and Chlorates of Alkalies—Forrster and MUELLER. 
—An account of an experimental investigation concerning the am- 
pere-hour and watt-hour efficiencies which can be obtained in the 
electrolytic preparation of hypochlorites and chlorites of alkalies. 
They find that by proper arrangement nearly the theoretical efficiencies 
can be obtained in the manufacture of the chlorates so that this pro- 
cess may be called ideal. On the other hand, in the electrolytic manu- 
facture of hypochlorites there exist inherent limits, which cannot be 
overcome, although not regarding the ampere-hour efficiency, but 
regarding the concentration which can be obtained.—Zeit. f. Elektro- 
chemie, Jan. 2. 

REFERENCES. 

Liquid Resistance.—Axecc.—A brief illustrated description of a 
simple liquid resistance for laboratory purposes. The electrodes are 
in the two arms of a U-tube. The resistance is changed by pushing 
a glass rod into the one arm and thereby changing the cross section 
of the electrolyte —Zeit. f. Elektrochemie, Jan. 16. 

Theory of the Lead Storage Battery.—Some critical remarks, by 
two anonymous writers and by Abegg and Abel, on Abel’s mathe- 
matical representation of Leblanc’s theory of the lead accumulator.— 
Zeit. f. Elektrochemie, Jan. 2, 9, 16, 23. 

Carbons for Electrodes ——Harven.—An illustrated article on the 
manufacture of carbons for electrodes and on the construction of dry 
cells.—Elek. Anz., Jan. 2. 

Transport Numbers.—Hittorr.—An abstract of an experimental 
investigation of the influence of animal membranes in the determina- 
tion of transport numbers.—Zeit. f. Elektrochemie, Jan. 9. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Fault Testing—An illustrated description of a new fault-testing 
set, made by Elliott Bros., London. The apparatus consists of a small 
portable battery, a standard resistance of 1 ohm, and a very accurate 
voltmeter of high resistance, the method used for localizing the faults 
being based on a fall of potential; an adjustable resistance is used 
for keeping the current constant. Fig. 1 shows the application when 
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FIG. I.—TESTING FOR FAULTS. 


there is a short circuit insulated from earth, between the two conduc- 
tors of the three-core cable; the first, reading V’, is taken with the 
switch in position 1, and the second, reading V2 with the switch in 
position 2. Then R, which is the resistance from the testing point to 
the fault, is equal to Vi+~V2. If the resistance of the fault is low 
compared with that of the voltmeter, one reading may be sufficient 





f~ 
C7 2 
d~ -4 
Z \ 
, \ 
\ 
po mt Ae -4 
1 
' 
v, Ry Y 
E V> = R> E 


FIG. 2.—TESTING FOR FAULTS. 


for an accurate result; if not, tests from the two ends should be 
compared and the average result taken. In the second diagram, it is 
assumed that all three conductors of the cable have become earthed, 
a fault that might occur through continuity of the short circuit or a 
mechanical injury. The voltage V; and V2 are taken as shown in the 
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diagram, and the equation /; + V’; = Ri + R2 enables one to find the 
fault. Although this result may be checked by the use of another 
core, it seems that the determination can only be deemed accurate if 
the resistance of the fault is so small as to be inconsiderable when 
compared with the resistance of the cables. In an actual case a fault 
in a 3000-yard length of concentric cable was localized, first, to be- 
tween two junctions 300 yards apart, and when these were opened a 
further test gave the result within 3 yards of the actual spot.—Lond. 
Elec., Jan. 17. 

Water Resistance.—-An illustrated description of an improved test- 
ing tank devised by Lindley. It consists of an ordinary wooden tank 
which is made longer than required by the length of the electrodes. 
Horizontal electrodes of cast iron are used, with a large number of 
holes through them, in order to permit a free circulation of the elec- 
trolyte and to permit also of the upper plate which is adjusted by 
means of a screw, being moved easily up or down. These electrodes 
occupy about one-third of the length of the tank; the remaining two- 
thirds is occupied by a cooling device. This arrangement is identical 
in construction with that of a water heater, and consists of a number 
of copper tubes connected in series with each other. Cold water is 
forced through these tubes, and the quantity so flowing is regulated 
by means of a valve, or a pump may be added if it is necessary to 
greatly increase the flow. In practical trials it has been found that 
the temperature of the electrolyte can well be kept constant.—Lond. 
Elec. Rev., Jan. 17. 





TELEGRAPHY. TELEPHONY AND SIGNALS. 


Wireless Telegraphy versus Submarine Cables.—The first part of 
an article, in which numerous scientists and engineers are quoted as 
saying that the property of the submarine cable companies will not 
be in the slightest degree injured by Marconi’s achievement. The 
slow speed of operation, the delicacy of the apparatus, and the insuf- 
ficient reliability of synchronizing are believed to be unsurmountable 
difficulties to wireless telegraphy across the ocean on a commercial 
scale. The only field for wireless telegraphy is as “a feeder for ocean 
and land telegraphy,” not as an opponent.—Lond. Elec. Rev., Jan. 17. 


MISCELLANEOUS. 
Stassano Process.—CHIaRAVIGLIo.—A note stating that the Jtalian 
Company, which introduced the Stassano process (for making el in 


the electric furnace) in one of its plants, has not used it comme cially, 

as it is now in liquidation.—Zeit. f. Elektrochemie, Jan. 16. 
Pan-American Exposition—HruscHKa.—tThe first part of a long, 

illustrated description of the exhibits of electric machinery on the 


Pan-American Exposition in Buffalo.—Zeit. f. Elek., Jan. 5. 





New Books. 





KALENDER FUR ELEKTROCHEMIKER. Sowie Technische Chemiker und 
Physiker fur das jahr 1902. VI jahrgang. Mit einer Beilage. 
Von Dr. A. Neuberger. Berlin: M. Krayn. 555 pages, 21 illus- 
trations. Beilage, 448 pages. Price, 4 marks. 

The 1901 issue of this annual edition of a German pocketbook for 
electro-chemists was reviewed at some length in these columns last 
year. The new issue for 1902 has been enlarged, the additions being 
more especially in the chapters on galvanic cells and storage batteries, 
on solubility, electro-plating and quantitative analysis by electric 
methods. We are glad to note that the index in the front of 
the book has been revised. These additions and revisions cer 
tainly enhance the usefulness of the pocketbook, but many 
parts, especially the older ones, still need a very careful overhauling. 
The many tables which the book contains are certainly very useful, 
but very often the accompanying description lacks exactness and 
clearness. For instance, on page 335 and 376 the internal resistance 
of various cells is given, without any data concerning the size of the 
cells. On page 333 the author gives ionization heats in Ostwald’s heat 
unit K, which is defined as follows: “K = 100 average calories (ap- 
proximately).” The reader who does not know Ostwald’s notation 
will find this definition very ambiguous. The author should clearly 
state that K represents a centuple gram calorie, 1. e., the heat required 
to raise a gram of water from o deg. to 100 degs. C.; or that K 100 
gram calories, in which gram calorie is defined as one-hundredth of 
the heat required to raise a gram of water from o deg. to 100 degs. 

There should be more uniformity throughout the book. In the 
atomic weights on pages 164 to 168 the new value of the ratio between 
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O and H is given 16 ~ 1.008 or 15.88 — 1.00; but in the table on page 
289 he uses the old value O = 15.96 for H =1. It would be preferable 
to have all the conductivities (page 297 to 324) in one and the same 
unit, instead of sometimes giving the conductivity in relation to mer- 
cury, sometimes the resistance in relation to mercury, sometimes the 
resistance of I cc. in ohms and at other times the resistance of 1 cu. ft. 
in ohm; this may, however, be excused, as the author has evidéntly 
copied his table directly from the papers of the original investigators ; 
but he should under all circumstances in every table say in which unit 
the numbers are given. More thermo-chemical data besides those 
given on page 478 to 481 (in the chapter on technical electrolysis, 
where, by the way, nobody would look for them) would certainly 
be appreciated. On the whole, the book contains much useful and 
valuable matter, but the compilation is sometimes poor. An alpha- 
betical index at the end of the book would be very useful. 


BOOKS RECEIVED. 

Power AND Power TRANSMIssion. By E. W. Kerr. New York: 
John Wiley & Sons. 356 pages, 264 illustrations. Price, $2.00. 

“THE ELECTRICIAN” WIREMAN’S Pocketrsook. «A Manual for the 
Wiring Contractor, the Mains Superintendent and the Wireman. 
Edited by F. Charles Raphael. London: The Electrician Printing 
& Publishing Company, Limited. 330 pages, 174 illustrations. Price, 
5 shillings. 

MANUAL OF ELEctRICAL UNDERTAKINGS AND DirEcTORY OF OF- 
FICIALS. 1901-1902. London: Garcke. 976 pages. Price, 12% 
shillings. 

Primary Batteries: Their Theory, Construction and Use. By W. 
R. Cooper. London: The Electrician Printing & Publishing Com- 
pany, Limited. 324 pages, 131 illustrations. Price, 10% shillings. 

NATIONAL Exvectric Light AssocraATion. Twenty-fourth Conven- 
tion, Niagara Falls, N. Y., May, 1901. New York: National Electric 
Light Association. 451 pages, illustrated. 

Dizionario TeEcHNICO. Hoepli Manual. By E. Webber. Milan: 
Ulrico Hoepli. Second Edition. 553 pages. Price, 4 lire. 





Combination E ectric Automobile. 


The idea of a combination street car, or of a combination automo- 
bile, in which some prime mover shall be associated on the vehicle 
with a generator and batteries driving the motor, is not broadly a 
new one, but while not hitherto worked out successfully finds attrac- 
tions for ingenious minds. The most striking work in this direc- 
tion was that of Heilmann with his combination electric locomotive 
on the steam railroads of France. It would seem that in the automo- 
bile field, an opportunity of this kind for practical work might well 
exist. 

The Fischer Motor Vehicle Company, of Hoboken, has for the 
past five years been perfecting such a combination system. Fig. 1 is 
a diagram illustrating this system, which consists of a combined 
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FIG. I.—DIAGRAM OF THE SYSTEM. 


1, Engine B, Dynamo. C, Battery. D, Controller. E, Motors. F, Engine 
Starting Switch. 


gasoline engine and dynamo, one motor for each rear drive wheel, a 
small storage battery and a contrcller. It will be noticed that there 
is no mechanical connection between the engine shaft and vehicle 
drive wheels, hence the dynamo is free to run at a practically even 
speed, furnishing a constant and steady supply of electricity. The 
electric circuit is so arranged that when running the vehicle under 
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normal conditions (loaded on the level) the current goes directly 
from the dynamo (through the controller) to the motors, but when 
coasting down grade slowing up or in general when less power is 
needed than that furnished by the engine, the current is automatically 
taken up by the battery which is connected to the wiring at a point 
between the dynamo and controller. Again, when extra power is 
needéd, as in ascending steep grades or starting heavy loads, the bat- 
tery promptly furnishes the deficiency. This action, carrying the 
peak of the load, does not have to be watched by the operator, being 
entirely automatic. As the output of the engine does not vary, no 
governor is required and the gas and air mixtures can be set perma- 
nently for perfect combustion. This should insure great saving in 
fuel and prevent the usual bad odor. As the speed of the engine is 
almost constant the balance will be practically perfect, obviating vi- 
brations. Another very important and convenient feature is the start- 
ing of the engine, which is accomplished by simply throwing in a 
switch controlled by the driver. Patents covering the fundamental 
principle and a number of patents on separate parts, such as steering 
gear, axles, motor suspension, controller, engine, oiling device, heat- 
ing system, etc., are controlled by the Fischer Company. Fig. 3 
shows an 18-passenger omnibus recently completed. The vehicle and 
its full equipment, excepting the batteries, was designed by their 
chief engineer, L. G. Nilson, and built at the company’s Hoboken 
shops. 

Fig. 2 is a photograph of one of their standard running gears, which 
consists of an angle steel under frame, to which various parts of the 
machine are attached. The front portion carries the gasoline engine, 
dynamo, controller and steering gear. The front axle, instead of the 
usual heavy forging, is trussed somewhat on the principle of a bridge, 
and carries extra long and flexible platform springs bolted to the 
brackets on the frame. The rear axle and the wheels, springs, two 
motors and reduction gears form a complete driving unit. All parts 
subject to wear are entirely incased so as to be properly lubricated, 
and at the same time protected against dust and moisture. No reach 
is used, the half elliptic springs conveying the power from the rear 
axle to the frame. The water cooler is suspended under the frame 
between the front and rear axle. The illustration (Fig. 2) shows the 





FIG. 2.—STANDARD RUNNING GEAR, 


running gear complete in every respect, and Fig. 3 the body in place, 
making a finished bus. 

The power equipment consists of a 10-hp, 3-cylinder, 4-cycle gaso- 
line engine running 600 r. p. m. All wearing parts are extra large, 
provision is made for taking up wear, lubrication is entirely auto- 
matic and the general construction designed for constant work with 
a minimum amount of care. Directly on the engine shaft is placed 
the armature of a 5-kw, 110-volt dynamo. The motors are of a spe- 
cial “twin” type, built together, 5 hp each, and will stand an overload 
of 100 per cent for a half hour, or 200 per cent for 5 minutes without 
sparking at brushes. The controller is of the series parallel type of 
five forward speeds from 2™% to 10 m. p. h., and two reverse speeds 
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from 2% to 5 m. p. h., all controlled from one lever. The batteries 
consist of 50 cells of 90 a. h. capacity. The front wheels are 38 inches 
and the rear 46 inches, equipped with 4-inch Calumet solid rubber 
tires. 

In a test recently made of this bus it developed, we are informed, 
that the bus not only made its scheduled time during a snowstorm, 
but that the heating apparatus kept the inside comfortable while the 





FIG. 3.—COMBINATION AUTOMOBILE, 


weather was below freezing point. The total mileage made by the 
bus on this day was 54, the engine using 12% gallons of gasoline, 
same costing 9 cents per gallon, making the cost of fuel a fraction 
over 2 cents per mile, and this under the very worst conditions that 
an automobile could be asked to work under—snow. 
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Protective Fuses. 





We show herewith several types of S. K. C. fuses, two of which 
are for high-tension circuits, and the third for circuits of medium 
and low tension. 

The mechanism of the high-tension or bail fuse, which is designed 
for circuits up to 30,000 volts, is shown in Figs. 1 and 2. As the fuse 
appears on the board it is merely a cylinder with two clips which 
are inserted in spring contacts in porcelain bases—the whole thus 
very much resembling exteriorly the enclosed fuse, shown in Fig. 4. 
This fuse operates successfully at 30,000 volts and 50 amperes; for 
voltages below 10,000 the porcelain bases are not necessary. 

Referring to Figs. 1 and 2, at each end of the tube which encloses 
the fuse proper (Ff, Fig. 1) is a chamber, C, which contains a small 
carbon ball. These chambers are large enough to contain the balls 
without interfering with the proper passage of the fuse wire. When 
fusing takes place the vapors resulting from the combustion of the 
metal blow the carbon balls into the cavities, A, effectively cutting 
off the arc. 

At the top of the tube hinged on its upper cap is a small aluminum 
tell-tale V, which covers a circle of perforations. The out-rush of 
gases incident to fusing throws this little vane over and into view of 
the attendant, indicating that that fuse has gone. The cap, including 
the contact jaw J makes a snug fit over the fuse terminal D. The lat- 
ter carries the machine screw holding the eccentric washer EF. Around 
the screw and under the washer is clamped the fuse wire. The cap 
carrying the jaw is released by a slight twist, slips off the barrel and 
exposes washer and screw. Re-fusing is the work of but a minute; 
ordinary fuse wire is used. 

Exactly what happens at the instant the “Ball” fuse operates is 
clearly shown in Fig. 2. Perforations are provided at both ends of 
the barrel for the exit of combustion vapors, but the path is a devious 
one, and by the time the vapors reach the atmosphere they are 
harmless. An extra barrel on hand, kept fused, makes feasible the 
re-establishing of a circuit almost instantly. 

Another type of fuse for large currents and voltages of 20,000 and 
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below, is shown in Fig. 3. The fuse proper, F, is of aluminum and is 
mounted in a lignum vite case. Extensive experimenting with large 
‘currents at high voltages has demonstrated this wood to give the best 
service of any material available for enclosing fuses carrying large 





FIGS. I AND 2.—BALL FUSE, 
currents, porcelain having been found wanting as a base to carry such 
fuses, 
The construction of this type of fuse is such that when the combina- 
tion is assembled, the portion of the aluminum strip of smallest cross- 





FIG. 3.—HIGH-CAPACITY FUSE. 


section is virfually enclosed in a “blowing chamber,” B. The only 
opening from this chamber is at the back, and the discharge of vo- 
latile metal finds outlet through this and is discharged against a piece 
of micanite on the base, to which the fuse is connected by spring 
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clips. Therefore, even if fusing should take place while the attendant 
was in the very act of handling the fuse no harm would result. 

The cap C is secured by the thumb nuts, and when in place the 
tongue T fits snugly into the groove, G bounding the discharge cham- 
ber effectively, confining the exit of molten fuse to the rear as ex- 
plained. A dowel pin, invisible, keeps the nuts permanently se- 
cured in place in the cap and a spring washer is so inserted as to 
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FIG. 4.—ENCLOSED FUSE, 


maintain the contact under tension. The opening for the discharge 
(not shown, but beneath F) is covered with a piece of mica and 
provides means for observing whether the fuse is intact or not. 

Fig. 4 shows the S. K. C. type of enclosed fuse for circuits carry- 
ing up to I50 amperes and for voltages not exceeding 2400. The 
“Ball” fuse was evolved from this type, and the latter possesses the 
same general characteristics of a fiber barrel enclosing the fuse wire, 
excepting, of course, the ball arc-rupturing feature. 
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FIG. 5.—ENCLOSED FUSE. 


Another form of this fuse is illustrated in perspective in Fig. 5. 
It is distinguished as having bolt or jaw contacts. The latter 
provides for most expeditious re-establishing of a circuit. An extra 
barrel on hand with fuse wire in place can be quickly inserted be- 
tween the contact jaws without aid of tools, replacing one in which 
the fuse was blown. Eccentric washers, under which the wire is 
clamped at the ends of the barrel, cover up the opening, and at the 
time of “fusing” confine the volatile metal. 


anes so 


‘ 





i 
Bi 
7 
i 
{ 


NEWS OF THE WEEK. | 


Financial Intelligence. 


THE WEEK IN WALL STREET.—Time money closed at 4 per 
cent for 30 to 90 days, and 4@4"'% per cent for four to six months. 
Greater activity characterized the stock market during the week and 
investment demands for bonds and dividend-paying stocks were 
well sustained. Amalgamated Copper was irregular on the uncer- 
tainty of the copper market and the management’s policy. Steel 
stocks were steady but dull.. Although there was considerable ac- 
tivity and business done in tractions, these stock tailed to respond to 
the Metropolitan’s plan for financing the contemplated improvements. 
The sales of Brooklyn Rapid Transit for the week aggregated 416,650 
shares, the closing price being 667%, which is a net gain of 1% points. 
Metropolitan Street Railway made a net gain of 1' points, the clos- 
ing price being 1731%4—3%3 point below the highest figure of the week. 
The stock sales amounted to 159,560 shares. Manhattan was an ex- 
ception, closing with a net loss of 154, the last quotation being 133%. 
In the electric stocks, General Electric reached the remarkably high 
figure of 292, which, we believe, is the highest figure recorded for this 
stock, closing at 29034. This represents a net gain of 1034 points, the 
sales aggregating 700,020 shares. It is stated that the sharp rise was 
due to talk again about the early readjustment of capital, which, if 
carried through, will restore to the common shareholders at least a 
portion of the 40 per cent reduction for their quota which was made 
several years ago. Western Union was weak, closing at 91, a net loss 
of % points. The sales of Westinghouse Electric were 1300 shares, 
the closing figure being 175%, a net gain of 1% points. American 
District Telegraph advanced 2% points, closing at 36. Following are 
the closing quotations of Monday, Feb. 10: 


NEW YORK. 

Feb. 4. Feb. 10. Feb. 4. Feb. 10. 
American Tel. & Cable... 90 91 General Electric......... 280 292 
American Dist. Tel..... 36 34 General Carriage........ I I 
Brooklyn Rapid Transit. 66 66% Hudson River Tel....... _ --- 
Ches. & Pot. Telephone. — -— Metropolitan Street Ry..17234 171% 
Commercial Cable.......163 162 N. E. Elec. Veh. Tran... y, - 
A ee | 26 26 N. Y. Elec. Veh. Tran... 14% 14% 
Electric Boat pfd........ 48 45 ae oe A Ae _- - 
Electric Lead Reduc’n... 13% — Tel. & Tel. Co. America. — — 
Electric Vehicle......... 244 2% Western Union Tel..... gI 91% 
Electric Vehicle pfd..... 4% 4% West. E. & M. Co....... 174 176% 

West. E. & M. Co., pfd..175 179 
BOSTON. 

Feb. 4. Feb. 10. Feb. 4. Feb. ro. 
Man, Tei @ Wel. ie.:60-0s 158% 158 Mexican Telephone..... 2 2 
Cumberland Telephone... — ~ New England Telephone.141 140 
Edison Elec, Illum...... -- _- Westinghouse Elec...... 86 88 
Erie Telephone.........; “= -- Westinghouse Elec, pfd..180 - 
General Electric pfd.....280% -— 

PHILADELPHIA, 

Feb. 4. Feb. 10. Feb. 4. Feb. 10. 
American Railways...... 44 = Pie. DPAetion. «+200. 98 99% 
Electric Storage Battery. 58 62 Philadelphia Electric.... 4 44 
Elec. Storage Batt’y pfd. 58 62 Pa. Electric Vehicle..... — 
Elec. Co. of America.... 6 8 re. Bilec, Veh, ofd..:... — 

CHICAGO. 

Feb. 4. Feb. 10. Feb. 4. Feb. 10. 
Central Union Telephone. 86 — National Carbon pfd.... 83 83% 
Chicago Edison......... 163 164 Northwest Elev. com.... 38 38% 
Chicago City Ry........ 193 219 Union Traction......... 11%4 15 
Chicago Telep. Co....... Union Traction pfd..... 47 49% 


National Carbon........ 18% 20% 

EVERETT-MOORE SYNDICATE.—The bankers’ committee 
has given out a statement of the earnings of the Everett-Moore syn- 
dicate for the fiscal year ending Dec. 31, r901. The statement shows 
that the gross earnings of the eight subsidiary companies were 
$8,004,733, a gain of $989,011 over 1900. The net earnings were 
$3,607,352, a gain of $533,574 over 1900. Deducting fixed charges, the 
surplus is $1,886,083, a gain of $466,891. The partly completed plant 
of the People’s Telephone Company will be purchased for $400,000. 
Preliminary arrangements for a perpetual lease of the Big Consoli- 
dated Street Railway property have been made and a memorandum 
of the terms has been drawn up. Before the lease can become opera- 
tive it must be approved by the bankers’ committee in charge of 
Everett-Moore affairs and ratified by two-thirds of the stockholders 
of the company. The plan to lease is cordially approved by Presi- 
dent Everett, who, with his friends, control about 60 per cent of the 
stock. They do not anticipate trouble in securing the consent of two- 
thirds of the stockholders. The prospective lessee is the Elkins- 
Widener-Dolan syndicate, of Philadelphia. This syndicate has been 
after the Cleveland line ever since the embarrassment of the Everett- 
Moore syndicate was announced. 

TELEPHONE YAWP.—The Boston News Bureau is responsible 
for the following: “We understand that the American Telephone & 
Telegraph Company is making an exhaustive research into wireless 





telegraphy. Some telephony students believe that the heretofore im- 
pregnable position of the American Bell Telephone Company and its 
successor, the American Telephone & Telegraph Company, is more 
seriously threatened by wireless telegraphy than by the independent 
telephone movement. It is said that the telephone company has of- 
fered a Boston man $500,000 for a coherer that will take a wireless 
message without any interference from other electrical disturbances, 
not that the Telephone Company could make use of the invention, 
but it is realized that its acquirement by the wireless telephone people 
might in time prove an interference with the telephone company.” 


NATIONAL CARBON COMMON.—News from Chicago states 
that James S. Humbird, one of the largest stockholders of the Na- 
tional Carbon Company, and some, of the high officials of that con- 
cern were in the city last week and said positively that it would be 
the policy of the company to declare no dividends on the common 
stock this year. This statement was brought out by the rumor on 
the Chicago Stock Exchange that Carbon common would be placed 
on a dividend basis this month. The report was accompanied by a 
rise of 3 in the price of the stock. Trading was lighter last Saturday, 
but the stock declined to 21 and closed at 21%, a net loss of 1%. 


PHILADELPHIA TROLLEYS.—Mr. John B. Parsons, presi- 
dent of the Union Traction Company, states that the plan to lease the 
trolley lines of the company to a syndicate represented by John M. 
Mack, and Congressman Foerderer has received definite official sanc- 
tion. This company has secured the right to lay tracks on all unoc- 
cupied streets, and it is the intention to merge this company with the 
Union Traction Company, which controls ail the street railway lines 
of the city. It is reported that the lease would become operative on 
April 1. 

DIVIDENDS.—The directors of the Metropolitan West Side Ele- 
vated have declared a semi-annual dividend of 1 per cent, payable 
Feb. 28. Six months ago 2 per cent was declared. Niles-Bement- 
Pond Company have declared a dividend of 1% on the preferred 
stock and 1% on the common. Pratt & Whitney Company have de- 
clared a dividend of 1% per cent on the preferred stock. 


INTERNATIONAL TELEPHONE.—Parties interested in the 
Telephone Company of America are said to be interested in the or- 
ganization of the International Telephone Company of America, 
which, it is claimed, will soon be incorporated under the laws of 
Delaware, with $250,000,000 capital, of which $50,000,000 will be pre- 
ferred and $200,000,000 common stock. 

WATERFORD (N. Y.) TELEPHONE MORTGAGE.—In the 
Saratoga County Clerk’s office there has been filed a mortgage for 
$150,000, made by the Waterford Telephone Company, in favor of 
the Knickerbocker Trust Company, of New York City. It covers 
an issue of 6 per cent gold bonds on franchises and property in Sara- 
toga and Albany counties. 


NEW ORLEANS RAILWAY COMPANY.—The New Orleans 
Railway Company, capital $5,000,000, to operate and construct street 
railways, was incorporated at Trenton, N. J., on Jan. 28. Incorpora- 
tors: Walter R. H. Hardingham, Charles F. Gehrman, Malcolm N. 
Butler and Henry B. Pogfon, all of Jersey City. 


MEXICAN EASTERN.—The Mexican Eastern Railway Com- 
pany has been incorporated at Dover, Del., with a capital of $5,000,- 
000 to build and operate a railroad from Merida, Yucatan, to Za- 
coalco, Vera Cruz, Mexico, and to construct and operate telegraph, 
telephone and express lines over the same route. 

YOUNGSTOWN BOND ISSUE.—To provide for the issue of 
5 per cent bonds not to exceed $1,000,000 the Youngstown & Sharon 
Railway & Light Company, Youngstown, Ohio, has given a second 
mortgage in that amount to the New York Security & Trust Com- 
pany, New York. 


Commercial Intelligence. — 





THE WEEK IN TRADE.—Trade developments during the week 
were largely favorable, although there was some interruption to rail- 
way traffic and outdoor work by severe storms and cold weather. A 
slight but general strengthening of values in staple goods and in tin, 
copper and lead among the metals, are among the favorable ruling 
conditions. The demand for building materials was quiet on account 
of the snow and cold weather. According to Bradstreet’s, all the 
measures of legitimate trade point to January equaling in most re- 
spects, and exceeding in many the records of a year ago. At the close 
of the week a confident feeling prevails in nearly all lines of distribu- 
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tive trade. In iron and steel the demand exceeds the production, 
and there is a virtual famine alike of crude pig iron and of finished 
products of steel, the extremely cold weather and snows having 
hampered work among the furnaces. In the metal market, copper 
was the subject of a speculative boom, which, however, collapsed. 
Prices were steadily raised until 13% cents was reached for Lake 
early in the week, but a sharp break followed, and at the close of 
the week, February and March casting was offered in large amounts 
at 124% cehts. The closing quotations are as follows: Lake, 12'%c. 
to 13c.; electrolytic, 12%4c. to 12¥jc.; casting, 1244c. to 12%c. The 
exports for the month of January were very heavy, but about two- 
thirds of the stock shipped went to England, where it appears in the 
visible supplies. The business failures for the week, as reported by 
Bradstreet’s, numbered 247, against 303 the previous week, and 250 
the corresponding week of last year. 


THE CROCKER WHEELER COMPANY, of Ampere, N. J., 
has just issued a bulletin describing the electrical equipment of the 
Joseph Dixon Crucible Company, of Jersey City, which formerly 
operated four separate steam plants and has now combined them into 
one electrical power plant. A 100-kw generator and 24 motors, all 
of Crocker-Wheeler manufacture, have already been installed, and 
future equipment is contemplated. The Crocker-Wheeler Com- 
pany reports that the outlook at the end of the first month of the 
New Year is most promising, both as to orders coming in and as to 
the indications for a heavy spring business. Among the January 
shipments may be noted the following: De Lamar Copper Ref. Co., 
Carteret, N. J., one 520-kw generator, one 100-kw generator, one 50- 
kw generator ; Iron City Engineering Company, Uniontown, Pa., four 
100-kw generators; Anglo-American Prov. Co., Chicago, IIl., seven 
motors ranging from 10 to 75 hp; Pennsylvania Steel Casting Com- 
pany, Chester, Pa., one 350-kw generator; Quintard Iron Works, 
New York City, one 65-kw generator; Marine Engine & Machine 
Company, Harrison, N. J., two 50-kw_ generators, one 60-hp 
motor, two 35-hp motors; U. S. Electric Lighting Company, Wash- 
ington, D. C., one 90-kw generator, one 130-hp motor; National Tube 
Company, Pittsburg, Pa., one 110-kw generator; Niles Tool Works, 
Hannibal, Ohio, a consignment of motors; Erie Rapid Transit Rail- 
way, Harbor Creek, Pa., one 200-kw generator; L. S. & M. S. Rail- 
way Shops, Collinwood, Ohio, one 400-kw generator, one 75-kw gen- 
erator; Mechanical Laboratory, Lehigh University, South Bethle- 
hem, Pa., one 30-kw generator; American Car & Foundry Company, 
Madison, IIl., one 110-kw generator; Armour Fertilizer Works, At- 
lanta, Ga., one 150-kw generator, two 50-hp motors, one 90-hp motor; 
Park Steel Company, Pittsburg, Pa., one 200-kw generator; J. K. 
Farley Manufacturing Company, Chicago, IIl., one 150-kw generator; 
Ft. Hill Chemical Company, Rumford Falls, Me., four 140-kw gen- 
erators. 

ELECTRICITY IN SIAM.—Mr. Hamilton King, United States 
Consul General at Bangkok, in calling attention to the various op- 
portunities in Siam, says: “The electrical development of the city of 
Bangkok during the last 10 years has been wonderful. The Siam 
Electricity Company, Limited, has a capital of £150,000, plus 200,000 
ticals ($100,000) ; it has 17,000 lamps installed at 16 cp; a tramway 
track of 714 miles in operation, and a track of 3% miles under con- 
struction, which will be in operation before the end of this year; it 
has 26 cars in use and 14 under construction; it is advertising and 
supplying electric power for various industries throughout the city, 
and is now considering a line of automobiles to be run in connection 
with its tram line. Besides this company, there is being pushed a re- 
quest for another concession on the other side of the river, and there 
are 26 private plants in the various mills, forts, dock companies and 
the navy yard of the city. The United States has almost the entire 
market in this line now, and, with interested and intelligent manage- 
ment, this trade should be greatly increased.” 


THE ELECTRIC STORAGE BATTERY COMPANY, of Phila- 
delphia, has recently closed a number of large contracts for batteries 
of the Chloride accumulator to be installed in electric railway power 
houses and sub-stations for the purpose of regulation and peak work. 
Among these are three installations recently contracted for by the 
Twin City Rapid Transit Company, of Minneapolis, Minn.; two of 
which consist of 288 cells each, installed in Minneapolis, Minn., and 
St. Paul, respectively. These have a nominal capacity of 1000 kw, 
and are operated in conjunction with motor-driven boosters for regu- 
lating and peak work. The third battery for this company is to be 
installed in a sub-station at Stillwater, 714 miles distant from the 
power house. This battery consists of 315 cells, having a capacity for 
one hour of 400 kw, and is to be used with shunt booster entirely for 
regulating the line voltage. These three batteries have tanks suf- 


ficiently large to allow of an ultimate increase of 50 per cent greater 
capacity. 

ELECTRIC POWER FOR COPPER MINES.—The Copper Belt 
Railway & Power Company, which was recently incorporated with 
a capital stock of $2,000,000, will construct during the present year 
a temporary water power electric plant. 


The head of water utilized 
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will be 56 ft., and 6000 hp will be generated for the use of the mines 
and the electric railway, which will be built from the De la Mar Mine 
in Copper City to the Shasta King Mine near Kennett, Calif. The 
railway will be 21 miles in length, and will be taxed to its full ca- 
pacity to transport copper and supplies to and from the mines. By 
lengthening the water ditch 6 miles the available head will be in- 
creased to 145 ft., and it is estimated that 16,000 hp can be developed 
at the site of the permanent electric generating station. The Copper 
Belt Mining Company is controlled by the same capitalists, and will 
consume most of the output of the electri¢ plant. Sidney Sprout will 
be the consulting engineer on construction. 

TWIN CITY RAPID TRANSIT—The Twin City Rapid Tran- 
sit Company, Minneapolis, Minn., will build a steam plant at the St. 
Anthony Falls dam for use when the water is low. The plant will 
have a capacity of 3000 hp, and will cost about $700,000. Bids for its 
construction have been received. It is stated that three sub-stations 
will be established, one in Minneapolis, one in St. Paul and the third 
for the Stillwater line. The company will spend $1,350,000 in better- 
ments during the year. It has been found that the power plant by 
the St. Anthony dam is no longer sufficient to supply the fast-growing 
needs of the street railway system, hence the erection of the steam 
plant. In the city the feed wires will be carried underground through 
the business districts. 

CLEVELAND FIRE ALARM SYSTEM.—For the sixth time the 
city has opened bids for a fire-alarm system. The figures were con- 
siderably lower than had been previously offered. For apparatus 
alone the Municipal Signal Company bid $8,675, Cleveland Electric 
Manufacturing Company for 20 registers $000, Gamewell Fire Alarm 
Telegraph Company $23,700. For apparatus complete and installed 
the Gamewell Company bid $43,650, the Municipal Company $14,700, 
the Star Electric Company $15,500. On boxes the Gamewell Com- 
pany’s prices ranged from $35 to $125, the Municipal’s from $68 to 
$74, and the American Watchman’s Time Detector Company’s $60. 
The contract will probably be divided. 


PITTSBURG REDUCTION COMPANY.—It is stated that the 
Pittsburg Reduction Company has decided to largely increase its 
plant at Shawinigan Falls, Que. The company now uses 5000 hp 
for the manufacture of aluminum, but has acquired a new process for 
the extraction of the alumina from bauxite. Hitherto this was done 
by a chemical process, but the company has decided to do this work 
itself, and has contracted with the Shawinigan Water & Power 
Company for 1300 ehp in adition to the water it already uses. It 
will also go into the manufacture of wires and cables. 

NEW ELECTRIC RAILWAY IN MEXICO.—United States 
Consul General Hanna, of Monterey, Jan. 14, 1902, says it is under- 
stood that an American company has obtained a concession to build 
and operate an electric street car line on several of the streets of that 
city, with extensions to Topo Chico, to the new steel plant, and to 
the smelters. It is also understood, the consul general adds, that 
Mackin & Dillon, of Monterey, are the principal promoters, and that 
the greater part of the equipment will probably be purchased in the 
United States. 

WINNIPEG TRANSMISSION.—Mr. Charles Chamberlain an- 
nounces that he has completed arrangements with New York capital- 
ists to start immediately the carrying out of the great enterprise of 
erecting gigantic pulp and paper mills, and developing some 100,000 
hp on the Winnipeg River, about 65 miles from the city of Winnipeg. 
The mills are to be in operation within two years, and the intention 
is declared of transmitting power to Winnipeg next fall. 

STILWELL FEED WATER HEATERS have just been fur- 
nished by the Stilwell-Bierce & Smith-Vaile Company, of Dayton, 
Ohio, to the following electric light companies: Consolidated Light 
& Power Company, Evansville, Ind.; Arnold Electric Power Com- 
pany, Chicago; Jacksonville, Fla., Gas Light & Coke Company; Dun- 
can Electric Manufacturing Company, Lafayette, Ind.; Vinita Elec- 
tric Light & Power Company, Vinita, I. T. 

AUTOMATIC TELEPHONES IN BERLIN.—A recent issue of 
the /llustrirte Zeitung has a well written popular account of the 
Strowger automatic telephone exchanges in that city, with illustra- 
tions. There are 200 banks and financial houses, and 200 instruments 
in government bureaus connected on the Strowger automatic ex- 
change system. 

GERMAN IMPORTS of electrical machinery from the United 
States of America from Jan. 1 to Oct. 31, 1901, are given as 267 tons, 
as compared with 274 tons for the same period in 1900. German elec- 
trical industries are now reported to be recovering slowly but surely 
from the extreme depression of last year. 

THE LACHINE RAPIDS HYDRAULIC & LAND COM- 
PANY, LIMITED, R. S. Kelsch, chief engineer, 160 McCord Street. 
Montreal, Canada, is about to begin plans on a large sub-station, in- 
cluding an auxiliary steam plant of 6000 to 8000 hp capacity. 

THE KELLOGG SWITCHBOARD & SUPPLY COMPANY, 
of Chicago, has recently installed an electric power plant. The Ball 
Engine Company, Erie, Pa., furnish the engine. 





a — 


Ee anes eStats hal 
a ~ oe 


Des 
i 
eS 
} 


SaSeEtErnESEnaecarae 





322 4 ELECTRICAL WORLD anv ENGINEER. 


WESTINGHOUSE STEAM EQUIPMENTS.—In the list of 
sales by Westinghouse, Church, Kerr & Co. during the last month 
there are included several interesting stoker, mechanical draft and 
economizer equipments. The New York office reports an order for 
two 100-inch 24-grate stokers to Obermeyer & Liebman, of Brook- 
lyn ; a complete stoker and economizer plant with stack and mechan- 
ical draft to the Union Bag & Paper Company, of Sandy Hill, New 
York; two 138-inch, 24-grate and four 132-inch, 22-grate stokers to 
the British Westinghouse Electric & Manufacturing Company at 
Manchester, England. The Boston office reported the sale of an 
equipment of dampers and actuating mechanism for economizers to 
Sanderson & Porter, for the Rockingham County Light & Power 
Company at Portsmouth, N. H.; and the Detroit office three 54-inch, 
20-grate stokers to Frank J. Hecker, for the Washington Arcade 
Building plant in Detroit. The Chicago office added a list of four 
plants, comprising 12 stokers, and including a 48-inch, 20-grate stoker 
to Sligar & Holloway, Indianapolis; one 84-inch, 22-grate stoker to 
the United States Board & Paper Company, of Carthage, Ind.; eight 
54-inch, 22-grate stokers to the United States Mining Company at 
Salt Lake City, Utah, and two 93-inch, 22-grate stokers to Deere & 
Co., of Moline, III. 


NIAGARA POWER FOR TORONTO.—With regard to the 
steps for getting Niagara power in Toronto, some 80 miles distant, 
Alderman Spence, of that city, has introduced the following resolu- 
tion which has been approved by the legislation committee: “That 
the City Solicitor be instructed to immediately make application to 
the provincial Legislature for the enactment of legislation empower- 
ing the municipal corporation of the city of Toronto to purchase elec- 
tric energy at any place not more than 150 miles distant from the said 
city, and to secure any right of way and establish any poles, wires or 
other plant or appliances necessary to bring such energy to Toronto, 
and there distribute it. And to raise loans and borrow moneys on 
debentures issued on the credit of the city for the purpose of carry- 
ing out the said undertaking, and any other powers necessary to 
enable the corporation of the city of Toronto to acquire, bring to 
Toronto and distribute electric energy from any point within the dis- 
tance aforesaid.” 


MANUFACTURING STATISTICS.—The statistics of the man- 
ufacturing industries for the United States, as shown by the official 
returns of the twelfth census, were announced in a preliminary re- 
port issued last week. These figures do not include establishments 
with a product of less than $500, Governmental establishments, or 
penal, eleemosynary and educational institutions which were not re- 
ported at the eleventh census. The summary, as compared with the 
figures for 1890, follows: Number of establishments, 512,585; in- 
crease, 44 per cent. Capital, $9,853,630,789; increase, 51 per cent. 
Wage earners (average number), 5,310,508; increase, 25 per cent. 
Total wages, $2,322,407,257 ; increase, 23 per cent. Miscellaneous ex- 
penses, $1,028,550,653; increase, 63 per cent. Cost of materials used, 
$7,349,916,030; increase, 42 per cent. Value of products (including 
custom work and repairing), $13,019,251,614; increase, 39 per cent. 


NEW CALIFORNIA POWER COMPANY.—The Valley Coun- 
ties Power Company has been incorporated in San Francisco for the 
purpose of constructing an electric power plant on French Creek 
in the eastern part of Butte County, Calif. Directors: R. A. Col- 
gate, E. de Sable, Jr., John Martin, R. M. Hotaling, John C. Coleman, 
William M. Pierson and C. A. Grow. Capital stock, $2,500,000; sub- 
scribed, $70,000. The organizers of the corporation are the men who 
have carried the Bay Counties Power Company to a dividend-paying 
point, and who are preparing to rebuild the North Pacific Coast 
Railroad, and operate parts of it as electric lines, at an expense of 
several millions of dollars. The new generating plant will furnish 
an additional supply of current for the numerous electric lighting, 
power and railway lines owned by these capitalists. 


THE SPRAGUE ELECTRIC COMPANY has closed an order 
with the Atlas Portland Cement Company for three 400-kw engine 
type split pole generators at speed of 156 r. p. m. for their plant in 
Hannibal, Mo.; another order is from the De Laval Steam Turbine 
Company for ten 20-kw and ten 75-kw turbine generators. The 
Pennsylvania Steel Company has ordered for its new bridge shop at 
Steelton, Pa., 15 wall crane trolley hoists, the electric hoisting equip- 
ment of which is built by the Sprague Company. The Lima Loco- 
motive & Machine Company, Lima, Ohio, has let contracts for its 
new shops to the Sprague Electric Company for electrical appliances, 
power plant, etc. 

CONSOLIDATED RAILWAY LIGHTING.—The directors an- 
tagonistic to the presidency of Isaac L. Rice in the Consolidated 
Railway Lighting & Refrigerating Company, who were requested at 
the recent special meeting of shareholders to resign, have issued a 
circular, in which they stated that they declined to do so. The di- 
rectors signing the circular were George W. Knowlton, J. B. Clem- 
ent, Irving Cadmus, Robert Dixon, S. Marsh Young and John H. 
Thompson, Jr. The reason given for their action was that the legiti- 
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mate shareholders in the company have not had a chance to vote 
upon the question after a full knowledge of the facts. 


TO IMPROVE PITTSBURG RAILWAYS.—tThe Pittsburg 
Railways Company, which is the new corporation recently formed and 
including all the electric street railways of that city, and Allegheny, 
as well as the various suburban towns, is about to begin a large num- 
ber of improvements for the betterment of the system. The board of 
directors of the company has authorized President James D. Callery 
to make an expenditure of $2,000,000, which sum is to be used in the 
erection and equipment of a new power house, the purchasing of 
200 new cars, renewal of tracks and the extension of some of the 
lines. 

THE MARION LIGHT & HEATING COMPANY, a new cor- 
poration of Marion, Ind., with a capital stock of $300,000, with B. 
F. Burk, president; R. E. Breed, vice-president; G. A. H. Shidler, 
treasurer; R. T. Burk, secretary; William H. Anderson, manager ; 
Harry F. Reynolds, chief electrician; has purchased the property of 
the Marion Electric Company, and that of the M. C. Mead Electric 
Company, and has installed a complete hot-water heating system. 
This company has now control of the heating and lighting interests 
of the city and will make extensive improvements which will convert 
these properties into a thoroughly modern system. 


SNOQUALMIE TRANSMISSION.—Charles H. Baker, presi- 
dent of the Snoqualmie Falls Power Company, which transmits elec- 
tricity to Seattle and Tacoma, Wash., has applied for a franchise for 
supplying electric light and power throughout the city of Portland. 
The distance of transmission from Snoqualmie Falls would be about 
200 miles, with a cable span of one mile across the Columbia River. 
A greater distance of transmission and similar conditions have been 
successfully engineered in California. It is reported that machinery 
has already been ordered for an extension of the Snoqualmie plant. 


BOILERS FOR ST. LOUIS FAIR.—A meeting of St. Louis 
boiler manufacturers was held last week to inquire into the letting 
of the contract for boilers for the World’s Fair power plant. It is 
claimed that the contract was let unfairly to the Westinghouse Elec- 
tric & Manufacturing Company, of Pittsburg, and that local manu- 
facturers were not even allowed to bid on the work. Among those 
present at the meeting were John O’Brien, Joseph F. Wengler, Jo- 
seph J. Rohan and H. C. Memhotz. 


ELECTRIC LIGHT IN YOSEMITE PARK.—The General 
Electric Company has been awarded the contract for two 2300-volt 
alternators, having a capacity of 75 kw each, by the Yosemite Val- 
ley Commission. The generators will be operated by waterwheels, the 
hydraulic contract having been awarded to Henshaw, Bulkley & Co., 
San Francisco. The plant will be used to illuminate the hotel and 
other buildings in the Yosemite Park. 


BROOKLYN EDISON EXTENSION PLANT.—The Brooklyn 
Edison Company is at present placing some substantial contracts for 
equipment to be installed in an extension of its Bay Ridge station. 
The contract for the 3300-hp boiler plant, comprising six high-pres- 
sure horizontal water-tube boilers of 550 hp each, has been allotted 
to Thayer & Co., whose New York offices are in the Taylor Build- 
ing, 39-41 Cortlandt Street. 


NILES-BEMENT-POND COMPANY.—The annual report of 
the Niles-Bement-Pond Company for the year ended Dec. 31, 1901, 
shows the net earnings of the constituent companies to be $1,468,570. 
After dividends and the setting aside of $196,600 for depreciation 
a surplus was left of $668,470. The previous reserve fund was $1,617,- 
370, making the present reserve fund $2,285,540. 


ELECTRIC PLANT FOR BLAST FURNACE.—A large power 
house and electrically-driven conveyers will constitute part of the 
blast furnace plant to be erected at Toledo by Pickands, Mather & 
Co., Cleveland. Julian Kennedy, Pittsburg, Pa., is the engineer in 
charge. Plans are being prepared and contracts will be closed in the 
near future. 

THE SHELBY STEEL TUBE COMPANY, of Shelby, Ohio, has 
equipped its plant with Burt exhaust heads, manufactured by the 
Burt Manufacturing Company, of Akron, Ohio, which also makes 
the Cross oil filter, which is now reclaiming waste oil for manu- 
facturers in 28 different countries. 

LIGHTING PLANT EQUIPMENT.—The village of South 
Brooklyn, Ohio, will receive bids up to March 1 for the building and 
equipping of an electric light plant. Plans and specifications are in 
the hands of C. N. Smith, E. E., South Brooklyn. 

OIL FILTERS FOR ANACONDA.—Two 120-gallon Cross oil 
filters, manufactured by the Burt Manufacturing Company, of Akron, 
Ohio, were recently ordered by the Anaconda Copper Mining Com- 
pany, of Butte, Mont. 

HOLBROOK, CABOT & DAILY, a firm of contractors, are to 
build a large coal pocket at Lincoln’s Wharf for the Boston Elevated 
Company. 
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EXPORTS OF ELECTRICAL MATERIAL AND MaA- 
CHINERY.—The following are the exports of electrical material, 
machinery, etc., from the port of New York for the week ended 
Jan. 29: Antwerp—7o pkgs. material, $1,088; 2 pkgs. machinery, $22. 
Aberdeen—26 pkgs. machinery, $300. Bremen—3 pkgs. material, 
$66. British East Indies—4o pkgs. material, $1,535. British Guiana 
—z20 pkgs. material, $310. Berlin—4 pkgs. material, $875. Brazil— 
226 pkgs. material, $6,737; 20 pkgs. machinery, $6,408. British Aus- 
tralia—1 pkg. material, $128. British West Indies—16 pkgs. ma- 
terial, $269. Central America—1 pkg. material, $153; 2 pkgs. manu- 
factures of copper, $110. Cuba—6o pkgs. material,.$1,537. Ecuador 
—1 pkg. material, $17. Genoa—2 pkgs. material, $100. Hong Kong 
—5 pkgs. material, $689. Huddersfield—1 pkg. material, $50. Ham- 
burg—1 pkg. machinery, $40; 101 pkgs. material, $2,802. Havre—3 
pkgs. material, $300; 2 pkgs. machinery, $84. Ipswich—8 pkgs. wire, 
$347. London—213 pkgs. machinery, $9,082; 95 pkgs. material, 
$8,635; 30 pkgs. electric cable, $8,989; 63 pkgs. copper wire, $4,505. 
Liverpool—64 pkgs. machinery, $5,264; 55 pkgs. material, $2,560. 
Leghorn—2 pkgs. material, $100. Lyme—6 pkgs. wire, $2,900. Mex- 
ico—82 pkgs. material, $1,246; 351 pkgs. wire, $832; 5 pkgs. machin- 
ery, $288. Manchester—4 pkgs. machinery, $3,125; 250 pkgs. ma- 
terial, $2,125; 60 pkgs. machinery, $13,724. Milan—24 pkgs. material, 
$540. Naples—8 pkgs. material, $200. Peru—1o pkgs. material, 
$878. San Domingo—s pkgs. machinery, $500. Southampton—47 
pkgs. machinery, $4,995. Siam—1 pkg. material, $25. Venezuela— 
5 pkgs. material, $145; 4 pkgs. wire, $76. Vienna—3 pkgs. material, 
$1,391. Zurich—1 pkg. material, $30. Exports for the week ended 
Feb. 5: Antwerp—1 pkg. material, $30. Argentine Republic—1 pkg. 
machinery, $77; 116 pkgs. material, $3,913.  Amsterdam—1 pkg. ma- 
terial, $94. Berlin—7 pkgs. material, $7690. British Australia—g pkgs. 
material, $454. British West Indies—44 pkgs. material, $928; 4 pkgs. 
machinery, $156. British Guiana—8& pkgs. material, $281. British 
East Indies—6 pkgs. material, $160. Bremen—2 pkgs. material, $110. 
Chili—4 pkgs. material, $56. Central America—19 pkgs. material, 
$1,440; 1 pkg. manufactures of copper, $24. Cuba—34 pkgs. material, 
$652; 1 pkg. manufactures of copper, $33. Dutch West Indies—3 
pkgs. material, $57. Doncaster—29 pkgs. copper wire, $7,100. Danish 
West Indies—1 pkg. material, $15. Genoa—7 pkgs. material, $127; 
4 pkgs. wire, $65. Havre—2 pkgs. machinery, $225; 26 pkgs. ma- 
terial, $576. Huddersfield—2 pkgs. material, $100. Hamburg—6 
pkgs. material, $99. Japan—18 pkgs. material, $1,070; 34 pkgs. ma- 
chinery, $6,885. London—114 pkgs. machinery, $9,631; 73 pkgs. ma- 
terial, $2,741; 44 pkgs. copper wire, $3,481. Liverpool—53 pkgs. ma- 
terial, $2,864; 1,029 pkgs. copper material, $53,640; 5 pkgs. copper 
wire, $147. Mexico—35 pkgs. material, $951; 3 pkgs. machinery, 
$809; 13 pkgs. manufactures of copper, $185; 3 pkgs. motor parts, 
$118. Newcastle—33 pkgs. machinery, $3,545. Philippine Islands— 
19 pkgs. material, $838. Pgru—15 pkgs. material, $32. Rotterdam— 
8 pkgs. manufactures of copper, $50; 3 pkgs. material, $30. South- 
ampton—1 pkg. wire, $18; 4 pkgs. manufactures of copper, $275; 9 
pkgs. material, $258; 42 pkgs. copper wire, $2,550. Stockholm—3 
pkgs. material, $650. Sheffield—1 pkg. material, $50. U. S. Colom- 
bia—349 pkgs. wire, $7,196; 3 pkgs. material, $78; 12 pkgs. wire, $30; 
1 pkg. manufactures of copper, $14. Uruguay—1 pkg. material, $12. 
Venezuela—29 pkgs. material, $226; 20 pkgs. copper wire, $330. 


MOTORS AT PENCOYD WORKS.—In a souvenir issued on the 
occasion of a reception given to Mr. Percival Roberts, Jr., in com- 
memoration of 25 years’ active share in the business, the Pencoyd 
Iron Works say: “In 1891 a 20-ton overhead electric traveling crane 
was placed in the blooming mill. This was the first crane of this 
character put in service at Pencoyd. A 30-kw generator was also 
added to the plant, and motors distributed in the mills for driving 
machinery. In 1892 a 6-ton overhead traveling crane was installed 
to cover the space between the 12 and 20-in. mill building and the ma- 
chine shop, and used for loading material on cars for shipment. Dur- 
ing the succeeding years there was a gradual displacement of shaft- 
ing, belting, engines, etc., and the substitution of electric motors con- 
nected direct to individual machines; power being obtained from a 
central plant in which the generating units were added to, until at 
date, in place of one 30-kw unit, there are now installed five 220-volt 
generators of 1100 kw capacity, furnishing power for 67 cranes 
equipped with 159 motors, six charging machine—20 motors, in addi- 
tion to 387 motors distributed throughout the works, 300 arc lights 
and 2000 16-cp incandescent lamps, aggregating 4645 hp of motors, 
ranging in size from 1-6 to 125 hp.” It is believed that the power 
motors are virtually all Crocker-Wheeler. 


WESTINGHOUSE ELECTRICAL WORKS IN RUSSIA.—An 
extensive plant for the manufacture of Westinghouse electrical ma- 
chinery is now under construction in St. Petersburg. A company 
styled the Westinghouse Electrical Works has been incorporated un- 
der the Russian laws for the purpose of carrying on the enterprise. 
Most of the capital ($3,000,000) of the new concern has been sub- 
scribed by Moscow parties. The company, which has been subsidized 
by the Russian Government to the extent of $1,500,000, will devote 
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its attention principally to turning out electrical machinery for the 
Government. The works will embrace an area of 28 acres, and will 
employ some 1500 men. This is expected to be one of the most 
modern equipped shops of their description in Europe. Everything 
other than the castings, which are to be imported from the United 
States, will be manufactured in the new plant. 


ELECTRICAL MACHINERY FOR SPAIN.—Mr. J. F. Villalta, 
of the American machinery concern of J. F. Villalta, Barcelona, 
Spain, who is at present on a visit to this country, states that he is in 
the market for some 2000 fans to be used for ventilating purposes. 
He also says that there is an important consumption for electrical- 
covered wires in Spain. Mr. Villalta has placed orders with the New 
England Butt Company, of Providence, R. I., for several machines 
to be utilized in the manufacture of covered electric wire, and John 
Royle & Son, of Paterson, N. J., have obtained an order from him 
for insulating machines. Mr. Villalta, who will be in this city for 
about a week, is stopping at the Hotel American, Irving Place. He 
can be found downtown at the offices in the Produce Exchange of 
Alfred H. Post & Co. 


POWER HOUSE CONTRACT.—L. E. Myers, general manager 
of the Akron-Canton Railway Company, is authority for the state- 
ment that a contract for a power house has been placed with J. J. 
Jobst, of Chicago, and that work on the buildings will start as soon 
as possible. The station will have a capacity of 2000 hp. It is planned 
to open a coal mine within 1000 ft. of the power house, a considerable 
tract of coal land having been secured. Coal cars will be run directly 
from the mine into the power house. The boilers will be fed by 
automatic stokers. 


THE AMERICAN FOUNDRY & MACHINE COMPANY re- 
cently organized in Cleveland, with $200,000 capital stock, is prepar- 
ing to build a large foundry and machine shop at Ravenna, Ohio. 
There will be a separate power house and all machinery will be elec- 
trically driven. The foundry and machine shop will be covered by 
cranes. Contracts for equipment are to be closed at once. W. W. 
Wallace, formerly with the American Clay Working Company, is 
general manager and superintendent. 


LIGHT AND POWER PLANT.—The Bradley Heat, Light & 
Power Company has recently been organized in Cleveland, Ohio, to 
furnish light, heat and power to the Bradley buildings as well as 
others in the downtown section of the city. The company has just 
placed contracts to increase the capacity of its plant. The new equip- 
ment will include a Sterling boiler, a 375-hp Bates Corliss engine 
and a 200-kw Triumph generator for lighting purposes. 


ELECTRIC LOCOMOTIVES.—The General Electric Company’s 
Salt Lake City agency will fill a contract for three electric locomo- 
tives for the United States Company’s new smelter. A number of 
34-foot electric cars equipped with 80-hp motors have been ordered 
by the Consolidated Railway & Power Company, Salt Lake, through 
District Manager Benson. 


BIDS FOR CUYAHOGA FALLS.—Bids will be received until 
Feb. 19, by T. A. Steel, president of the board of trustees of Cuya- 
hoga Falls, Ohio, for furnishing and installing an alternating-cur- 
rent generator for incandescent lighting, of from 90 to 120 kw ca- 
pacity ; also bids on a horizontal medium or high-speed engine of not 
less than 200 ihp. 


G. I. ENCLOSED ARCS.—The Cincinnati Gas & Electric Com- 
pany has just placed with the General Incandescent Arc Light Com- 
pany, of New York, an order for several thousand enclosed arc lamps 
—in fact, it is said and believed to be the largest contract ever given 
out for enclosed arcs at one time; and probably for arcs of any kind. 


THE HUDSON RIVER TELEPHONE COMPANY, in a circu- 
lar to its stockholders, announces that the board of directors has voted 
to issue at par to stockholders of record at the close of business on 
Feb. 8, 4000 shares of new stock. The proceeds will go to pay for 
new construction work. 


POWER PLANT FOR RAILWAY SHOPS.—The Wheeling & 
Lake Erie Railway will make extensive additions to its machine 
shops at Norwalk, Ohio. A large amount of new machinery will be 
installed and a power plant will be erected. 


EXPORTS OF ELECTRICAL MATERIAL FROM SAN 
FRANCISCO.—During the month of December the exports of elec- 
trical material from the port of San Francisco amounted to a valua- 
tion of $11,365. 

INCREASE OF CAPITAL.—The Abbott Electric Manufacturing 
Company, formerly of Cleveland and now of Warren, Ohio, has in- 
creased its capital stock from $40,000 to $60,000. H. H. Hammond is 
president. 

BOILERS, ENGINES AND GENERATORS WANTED.—Two 
boilers, 250-hp engine and generator will be required for a new plant 
to be erected at Coshocton, Ohio, by the H. D. Beach Company. 
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General Hews. 


THE TELEPHONE. 





SHEFFIELD, ALA.—The Sheffield Telephone exchange is being enlarged. 


TUSCALOOSA, ALA.—The reported purchase of the Home Telephone Com- 
pany by the Southern Bell is confirmed. A number of cables will be substi- 
tuted for overhead wires. 

LOS ANGELES, CALIF.—The Pacific States Telephone & Telegraph Com- 
pany has applied for permission to extend its underground conduits in Los An- 
geles. 

SAN FRANCISCO, CALIF.—The Mountain Automatic Telephone Company 
has been granted a franchise for the construction of its lines along the public 
roads in Tuolumne County, Calif. 

SAN FRANCISCO, CALIF.—The Arizona State Telephone Company, which 
was recently incorporated by F. D. Wright and associates, of Prescott, Ariz., 
will extend its lines to Congress, Crown Point and other towns. 


SAN FRANCISCO, CALIF.—The Pacific States Telephone & Telegraph Com- 
pany recently gave a banquet to its underground cablemen, instrument assem- 
blers and branch office troublemen at the California Hotel, San Francisco. Mr. 
Thomas Trebell presided and addresses and songs heard from a number of em- 
ployees and officials. 


PEORIA, ILL.—The Northwestern Telephone Company has been granted a 
franchise in Peoria. 


SENECA, ILL.—The Graves & Hayer Telephone Company has increased its 
capital stock $10,000. 

MIDDLETOWN, ILL.—The Middletown Telephone Company may extend its 
line north connecting with New Holland. 

DAHLGREN, ILL.—The Dahlgren People’s Telephone Company, capital stock 
$2,500, has been incorporated by J. W. Gavin, L. C. Morgan and J. T. Hunt. 

CALEDONIA, ILL.—The Boone County Co-operative Telephone Company, 
capital stock $7,500, has been incorporated by George A. Brown, John C. Ral- 
ston and John A. Picken. 

TOCSIN, IND.—Arrangements are being made to connect Tocsin with Os- 
sian by telephone. 

LAGRANGE, IND.—The telephone company of Lagrange has issued bonds 
for $18,000 in order to improve its system. 

ROSSVILLE, IND.—The Rossville Home Telephone Company has increased 
its capital stock from $2,500 to $6,000. The company will extend its lines. 


SALEM, 1A.—A rural telephone company, the first one in West Township, 
is to be organized. 

HUDSON, IA.—At a special election franchises were granted to J. E. Strayer 
for a lighting plant and telephone system. 


SHANNON CITY, IA.—The Shannon City Telephone Company, capital stock 
$11,000, has been incorporated. P. W. Miller is president. 


IVESTOR, IA.—The farmers in the vicinity of Ivestor have organized the 
Ivestor Mutual Telephone Company. Adam Messner is president. 


PRAIRIE CITY, IA.—The Farmers’ & Merchants’ Telephone Company, capi- 
tal stock $1,000, has been incorporated by J. H. Little, president; C. W. Bryan, 
vice-president. 

FAIRFIELD, IA.—Articles of incorporation of the Southeastern Iowa Tele- 
phone Company have been filed. It is a Packwood organization, with a capital 
stock of $5,000. The officers are J. L. Everett, president; R. K. Baker, vice- 
president; J. W. Watson, secretary, and G. L. Everett, treasurer. 


LOUISVILLE, KY.—The Cumberland Telephone & i1elegraph Company has 
entered suit for an injunction to prevent the Louisville Home Telephone Com- 
pany from placing cross arms and stringing wires on certain streets, alleging 
that such would be destructive to plaintiffs’ line already located there. 


LAWRENCEBURG, KY.—The plant of the Anderson County Telephone 
Company has been purchased under foreclosure proceedings instituted by the 
United States Mutual Investment Company, of Lexington. The purchasers 
were the independent telephone companies of Frankfort, Lexington and Louis- 
ville, the amount paid being $5,700. The purchasers will at once reorganize the 
company, improve and increase the plant, extend the toll lines and instal new 
telephones, 


BROOKS, ME.—The Waldo and Penobscot Telephone Company, capital stock 
$10,000, has been incorporated for the purpose of operating a telephone line 
from Brooks to Dixmont and Jackson. A. E. Kilgore is president and H. R. 
Pelley, treasurer. 

MARSHALL, MICH.—A movement is on foot at Marshall to install a local 
telephone exchange and subscribers are being solicited. 

WINONA, MINN.-.- 
Houston. 

BYRON, MINN.—The Byron Telephone Company, capital stock $5,000, has 
been incorporated by R. C. Cutting, president; Samuel H. Brooks, vice-president; 
Charles Watts, treasurer; Myron E. Hicks, secretary. 


A new telephone line is to be run from Yucatan to 


HOLDEN, MO.—-The Farmers’ Independent Telephone Company, capital 
$5,000, has been incorporated by Edwood Andrews, J. T. Hughes, Geo. Sellers 
and others. 

NORFOLK, NEB.—The Madison County Telephone Company, capital stock 
$50,000, has been incorporated by Thomas E. Parmele, J. A. Lulkhart and 
Oliver O’Neil. 

WILMINGTON, N. C.—It is stated that the Southern Bell Telephone Com- 
pany will soon build a long-distance line from Wilmington to Goldsboro. 

ELIZABETH CITY, N. C.—The Camden Telephone Company has completed 
a line reaching Norfolk, Va., where connection has been made with the Bell 
system. 
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FAYETTEVILLE, N. C.—Agents of the North and South Carolina Telephone 
Company have visited this city securing right of way and arranging for construc- 
tion of lines. 

WILMINGTON, N. C.—This city will be given a long-distance connection by 
the Bell Telephone Company. The proposed line is from Charlotte via Hamlet 
to Wilmington. 

HENDERSON, N. C.—The Henderson Telephone Company now has long- 
distance lines reaching to twenty towns in Central and Eastern North Carolina. 
The company has 1200 miles of toll lines, 26 exchanges, with nearly 3000 sub- 
scribers. 

MOREHEAD CITY, N. C.—The City Telephone Company has been incor- 
porated with a capital stock of $1,000. The Henderson Telephone Company has 
also completed a long distance telephone line to Beaufort, N. C. It will be ex- 
tended to Morehead City. 

ELIDA, OHIO.—The Elida Mutual Telephone Company is building eight 
farmers’ lines to towns in this vicinity. 

OXFORD, OHIO.—The Oxford Telephone Company has been reorganized 
and the exchange is to be practically rebuilt. 

CINCINNATI, OHIO.—The Central Union Telephone Company is build- 
ing a new line which will connect with Blanchester and intermediate towns. 

CANTON, OHIO.—The Wheeling & Lake Erie Railway is building a pri- 
vate telephone system connecting the terminal at Columbus with the general 
offices at Canton. 

OTTAWA, OHIO.—The directors of the Putnam County Telephone Company 
have ordered a large quantity of copper wire and expect to have the system in 
operation by May 1. 

YOUNGSTOWN, OHIO.—The Beaver Telephone Company has been incor- 
porated with a capital stock of $10,000, and will connect up some 200 farmers 
in Beaver Township. 

COLUMBUS, OHIO.—The Columbus Citizens’ Telephone Company has paid 
to the city the sum of $2,459.97, representing the franchise tax agreed upon 
when the company commenced operations. 

ATHENS, OHIO.—The Guysville Telephone Company, recently incorporated, 
is preparing to build a farmers’ system at Guysville and will build toll lines to 
connect with all other exchanges in the county. 

FREMONT, OHIO.—The Fremont Home Telephone Company has declared 
a regular quarterly dividend of 1% per cent. The company has about 650 sub- 
scribers on its books at present, and the exchange is growing rapidly. 

ASHLEY, DELAWARE COUNTY, OHIO.—The New Ashley Telephone 
Company, capital stock $20,000, has been incorporated. Incorporators are Mary 
Heseltine, W. Guy Jones, W. F. Mitchell, George H. Carter and W. M. Hesel- 
tine. 

CONVOY, OHIO.—The Convoy Home Telephone Company has been organ- 
ized to build an exchange and farmers’ system in this township. L. W. Larber 
is president; W. C. Long, vice-president; E. M. Leslie, secretary, and A. 
Mollenkopf, treasurer. 

MENTOR, OHIO.—The Mentor Telephone Company has elected officers as 
follows: President, Dr. J. W. Lowe; vice-president, C. A. Norton; W. A. Cadle, 
treasurer; N. C. Frost, secretary. The company has decided to make a num- 
ber of improvements. 


FINDLAY, OHIO.—The Trades and Labor Assembly are maintaining a boy- 
cott on the Bell Telephone Company’s business at this place. The company re- 
fuses to discharge its non-union foreman and claims to have felt no unpleasant 
effects from the Assembly’s action. 


LORAIN, OHIO.—The Black River Telephone Company has decided to issue 
$10,000 worth of new stock to increase the capacity of the system. The main 
exchange will be increased by 200 telephones and the South Lorain exchange by 
100. The company is in excellent condition. 

PLEASANTON, OHIO.—The Pleasanton Telephone Company has been or- 
ganized. The incorporators are C. M. Pierce, Wm. Pierce, B. F. Shamel, W. W. 
Henry, I’. M. McPherson and Wm. Gilkey. A line will be built from this town 
to Shade, a distance of four miles, there to connect with the county seat line. 


CLEVELAND, OHIO.—The United States Telephone Company has recently 
closed several contracts for leasing its toll lines for telegraph service. The 
company is adding to its revenue materially by leasing its wires to brokers, etc., 
for telegraph service, the wires being used at the same time for telephone 
service, 

GENEVA, OHIO.—Business men of Geneva have submitted a petition to the 
Council asking that a new company be given a franchise to build an exchange 
It is claimed that the service being given by the Madison Tele- 
The Madison company has promised 


in the town. 
phone Ccmpany is very unsatisfactory. 
to make improvements. 

STEUBENVILLE, OHIO.—The independent telephone companies at East 
Springfield and Annapolis have completed a line between the two towns, each 
company building half interest. The Steubenville company will shortly make 
extensive improvements on the Richmond line and will equip the central exchange 
with a new and improved switchboard. 


FREMONT, OHIO.—The annual meeting of the Fremont Home Telephone 
Company was held Feb. 4. Officers were elected as follows: S. K. Brinkerhoff, 
president; C. M. Russell, vice-president; Russ J. Christy, secretary; John M. 
Sherman, treasurer. The company has about 700 telephones in operation, and 
last year was a very successful one financially. 

CINCINNATI, OHIO.—Two new switchboards are being installed in the 
central exchange of the City & Suburban Telegraph Association. There is a 
genuine boom on with this company, the inhabitants apparently having become 
reconciled to the belief that independent competition is now dead and that the 
rates are sufficiently equitable for good service. 

SANDUSKY, OHIO.—The Sandusky Telephone Company held its annual 
meeting Feb. 4. Officers were elected as follows: Louis Duennisch, president; 
Jacob Kuebeler, vice-president; Sidney Kilbourne, secretary; John C. Hauser, 
treasurer, and Carl C. Curtis, general manager. The company is in a flourish- 
ing condition, having over 1000 telephones in operation. 
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COLUMBUS, OHIO.—The Columbus Citizens’ ‘telephone Company has 
abandoned the idea of building sub-stations and has decided to enlarge the pres- 
ent building and to increase the capacity of the switchboards to 12,000 lines. 
Leading stockholders of the company are making an effort to buy up the in- 
terest in the company held by the Federal Telephone Company, and a syndicate 
has been formed for the purpose. 


CINCINNATI, OHIO.—The American Directory Telephone Company, of 
Reading, Pa., represented here by a gentleman named Browning, will not oper- 
ate in conjunction with the City & Suburban Telegraph Association, which con- 
trols the local telephone field. The company has opened offices in the Union 
Trust Building, and has announced it’s intention of doing business here not- 
withstanding. Agent Browning says that he will organize a local company and 
will be ready to begin operations about March 1. 


CLEVELAND, OHIO.—The Bankers’ Committee in charge of Everett-Moore 
affairs has completed arrangements for a loan of $50,000 to complete the plants 
of the Mansfield Telephone Company, the Zanesville Telephone & Telegraph 
Company, and the Stark County Telephone Company, which were nearly com- 
pleted when the syndicate became embarrassed. The opening of these three 
systems will materially increase the earnings of the United States Telephone 
Company, which has long-distance lines connecting them. 


AKRON, OHIO.—In its annual statement to stockholders the Akron People’s 
Telephone Company announces that it has nearly 2800 telephones in operation 
in Summit County. The exchanges are divided as follows: Akron, 1900; Bar- 
berton, 400; Cuyahoga Falls, 300, all of which have free connection with one 
another, and lines to Hudson, Tallmadge and Twinsburg numbering over 200. 
The company is installing new aerial and underground cables with a capacity of 
800 pairs of lines, and has over 100 contracts for telephones, which will be 
installed as soon as the new cables are completed. The company commenced 
operations less than eighteen months ago. 


LUCAS, OHIO.—The Monroe Telephone Company has perfected a traffic 
arrangement with the Central Union Telephone Company, and its lines are being 
connected with the Central Union exchange at Mansfield. The Monroe Tele- 
phone Company was organized as an independent local and long-distance tele- 
phone company for the benefit of farmers, and its exchange is located at Lucas. 
Each subscriber is a stockholder and has free use of all lines connected. Under 
the new arrangement they will have free connection with all Central Union 
telephones in Mansfield. They also have a similar traffic arrangement with the 
Mifflin & Widowville Telephone Company, a farmers’ company organized on a 
similar basis. George W. Mowers has been elected superintendent of the com- 
pany’s lines. 

WAKITA, OKLA.—The Wakita Telephone Company, capital stock $5,000, 
has been incorporated by A. H. McMahan, C. L. Bickendike, of Sand Creek; 
F. W. Hipple, P. H. Loomis and Chas. Simpson, of Wakita. 


HARRISBURG, PA.—The United Telegraph & Telephone Company will make 
improvements to its system in Delaware County to cost $30,000. 


UNION, S, C.—The Union Telephone Company has sold its system to J. F. 
Floyd, of Newberry. Mr. Floyd owns a number of telephone systems in the 
upper part of South Carolina. 

McMINNVILLE, TENN.—The Citizens’ Telephone Company will be ready 
for service in about ten days. The company was formed in opposition to the 
Cumberland company. 

BRYAN, TEX.—The Bryan Telephone Company, capital stock $5,000, has 
been incorporated by J. S. Ford, Spencer Ford and H. M. Aubrey. 


FORT WORTH, TEX.—The Texas Telephone Supply Company, capital stock 
$10,000, has been incorporated by W. D. Lasswell, L. J. Taylor and M. E. 
Martin. 

SALT LAKE CITY, UTAH.—The Rocky Mountain Bell Telephone Com- 
pany has put in thirty new telephones at St. Anthony, Idaho, and there is a good 
prospect of some 50 more being installed. 


SALT LAKE CITY, UTAH.—The Montana & Wyoming Telephone Com- 
pany has announced that its line will be extended from Basin to Themopolis 
this summer. The company is the successor of the Red Lodge Telephone Com- 
pany, the pioneer company of northern Wyoming. The extension announced is 
thought te be part of the scheme of the Rocky Mountain Bell Company to build 
a line through central Wyoming from north to south, 


SMITHFIELD, VA.—The Home Telephone Company, composed of two pre- 
vious concerns, has opened a telephone exchange at this place. J. W. Holladay 
is president. 

BERRYVILLE, VA.—A telephone line from Bluemont to this place may be 
established. This would afford connection with Winchester, Martinsburg and 
Charlestown. 

RICHMOND, VA.—The Constitutional Convention has defeated an amend- 
ment allowing telephone companies rights in cities without the consent of the 
municipalities. 

SPOKANE, WASH.—Dr. Emil Dorn, of Chicago, wants the city of Spokane 
to grant him a franchise to operate a new and independent telephone system. 
Mr. Dorn promises to save subscribers 25 per cent on the present price; also to 
put all wires under ground. 

EVERETT, WASH.—The franchise granted to J. E. Bell last April for the 
construction of a telephone and telegraph system in Everett has been trans- 
ferred to the Northwest Telephone & Telegraph Company. The new company 
will put in a complete local and long-distance plant, with all late improvements. 
Six wires are to be strung between Everett and Seattle, and four between Ever- 
ett and Whatcom. All the towns in the Northwest are to be reached by the new 


system. 
BARABOO, WIS.—The capital stock of the Baraboo Telephone Company has 


been increased from $15,000 to $30,000, 


OSHKOSH, WIS.—The Wisconsin Telephone Company will this year spend 
$90,000 on improvements here, including a new exchange. 
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ELECTRIC LIGHT AND POWER. 


FOWLER, CALIF.—tThere is a proposition on foot to install an electric light- 
ing and water works plant here, provided the people of the town will sign con- 
tracts for service. 

SAN FRANCISCO, CALIF.—-Plans are being prepared for a modern light- 
ship for the guidance of vessels entering and leaving San Francisco. Power- 
ful electric beacons will be provided for the vessel. 


SAN BERNARDINO, CALIF.—The Edison Electric Company, of San Ber- 
nardino has secured from Judge J. L. Campbell an option of thirty days for the 
purchase of the franchise he secured about a year ago, for putting up poles and 
wires throughout the city. 

ONTARIO, CALIF.—The Ontario Electric Light Company has received two 
new dynamos, which, when installed, will enable it to furnish 3500 to 5000 
additional lights. It is said that this company has sold its entire plant to the 
San Gabriel Electric Company. 

SAN FRANCISCO, CALIF.—The San Joaquin Electric Company of Fresno, 
California, will not attempt to redeem its property, which was recently ordered 
sold by the United States Circuit Court. It is said that when the bondholders 
take charge of the property, eight months hence, the plant will be greatly im- 
proved. 

SAN FRANCISCO, CALIF.—The Bay Counties Power Company recently 
transmitted electric power to San Rafael, Calif., where a lighting service will 
soon be in operation. Electrie power from the same company’s transmission 
lines will be used to operate electric motors for the extensive jute-bag works in 
San Quentin prison. 

DIXON, CALIF.—This town is now lighted by current from the transmis- 
sion lines of the Bay Counties Power Company. The local distributing system 
is handled by Mr. E, D. N. Lehe, the purchaser of the Dixon Light & Water 
Works. The citizens indulged in a public demonstration on the night when 
the new service was inaugurated. 


SAN FRANCISCO, CALIF.—Mr. A. Sbarboro, the promoter of the new 
electric light and power system to be operated by the water power of Sulphur 
Creek, recently offered to purchase the old Albertz electric plant. He would 
remove the apparatus to Cloverdale, Calif., and operate it as an auxiliary steam 
plant in connection with the new water power plant that is to light Cloverdale 
and Asti. 


SAN FRANCISCO, CALIF.—The San Francisco Gas & Electric Company 
recently held an eventful annual meeting resulting in numerous changes among 
the officials. William B. Bourn was elected president, A. H. Payson, vice- 
president, and A. D. Grimwood secretary. The election was considered a tri- 
umph for the faction led by Mr. Spreckels, and there is much speculation as to 
the future of the company in view of the tendency towards consolidation. 


SAN FRANCISCO, CALIF.—According to the annual report of the San 
Francisco Gas & Electric Company, it has ordered an additional 1000-kw gene- 
rating unit for its new electric power station. The engine, which will be direct 
connected, is being constructed at the Union Iron Works. The contract under 
which the company took a large amount of current from the Central Light & 
Power Company, will expire in February next. The profits for the year were 
$409,777. There was expended on improvements on the electric system $258,316. 
Gas rates were cut on account of the competition, but electric rates not to any 
extent. The sales of electric current amounted to 1,361,309 kilowatts. There 
was an increase of ten per cent in gas consumption. Oil fuel, at the present 
rates, effects a great saving in generating electricity. 

SPRINGFIELD, ILL.—The Sattley Manufacturing Company has contracted 
with the Fort Wayne Electric Works for a plant to operate all its machinery 
and light the building. The plant will cost $7,000. 

LAWRENCEBURG, IND.—The City Council has voted to lease the newly 
erected electric light plant for ten years at an annual rental of $3,800. At the 
expiration of that time the plant is to be deeded to the city for a consideration 
of $1. 

INDIANAPOLIS, IND.—The Citizens’ Heat & Light Company, of Indian- 
apolis, has filed articles of incorporation. The company proposes to secure a 
franchise and put in a hot water heating and electric lighting plant. The capital 
is $10,000, and G. W. Ejicholtz heads the board of directors. 


HARTFORD CITY, IND.—The City Council has voted to accept the proposi- 
tion of the American Light Company to purchase the electric lighting system 
of this city. The company is to reconstruct the plant and the city is to pay 
the company $9,600 a year for ten years, at the end of which time the city will 
become the owner of the property. 


NEW ORLEANS, LA.—It has developed that a faulty municipal electric 
light ordinance which has been advertised for a month will have to be submitted 
to the proper committee and then published. The ordinance was for a ten-year 
franchise. 

ST. LOUIS, MO.—As a result of complaints filed with the board of public 
improvements that certain electric companies are grounding one wire in their 
three-wire system, the board recently adopted a rule which provides that in 
three-wire systems all three wires must be cased in lead, and prohibiting com- 
panies from insulating two wires and grounding the return wire. 


MOORESVILLE, N. C.—M. W. White desires to establish a local electric 
light plant here. 

RALEIGH, N. C.--Work of stringing wires from here to Milburnie, where 
large water power is being developed, will begin soon. Machinery is now 
being placed at Milburnie and in all probability the plant will be in operation 
early in March. 

FAYETTEVILLE, N. C.—John A. Oates, chairman of the Light Committee, 
has been instructed to get bids for all necessary material for constructing a line 
and putting in a municipal lighting system. The power will be brought from the 
falls of the Cape Fear River. 

MIAMISBURG, OHIO.—The Miamisburg Water, Light « Power Company 
has been incorporated, with $100,000 capital stock. 
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DELPHOS, OHIO.—H. L. Canfield, of Chicago, formerly of Xenia, Ohio, 
has purchased a controlling interest in the Delphos Electric Light & Power 
Company. 

CIRCLEVILLE, OHIO.—After three years of differences, the Circleville 
Light & Power Company and the Town Council have agreed on a five years’ 
contract. The company agrees to furnish 127 arc lamps at the rate of $62 per 
lamp per year. 

FOSTORIA, OHIO.—The City Council is considering a proposition to buy 
the plant of the City Light & Heat Company. Theodore Wentz, of the Toledo, 
Fostoria & Findlay Railway, has applied for a franchise to furnish light for the 
city from the company’s franchise. 

GENEVA, OHIO.—The Geneva Illuminating Company has been organized 
by officials of the Cleveland, Painesville & Eastern Railway, to do lighting in 
Geneva. Charles W. Wason is president of the company. The company is 
building a new power-house at Geneva. 

BARBERTON, OHIO.—Ohio C. Barber has submitted to the Council his 
proposed plan for supplying the town with water, electric light, gas for fuel 
and lighting purposes, steam heat and artificial ice. He proposes that the Coun- 
cil issue bonds in the sum of $300,000 to guarantee the building of a plant to 
have 3000 horse-power. Of this 1000 horse-power is to go for the production of 
the utilities mentioned and the balance to be sold to manufacturers at actual cost 
to induce new industries to locate here. 

ORILLIA, ONT.—The town of Orillia has gone into the business of supplying 
electric light and power. It has developed a water power on the Severn River, 
about nineteen miles from the town, and has established a plant at a cost of 
$125,000. The town will be supplied with 750 horse-power from two turbine 
wheels and generators, and will furnish light and power at very low rates. 
The entire plant is owned and will be operated by the municipality. 

CHATTANOOGA, TENN.—The Bristol Gas & Electric Company’s plant and 
the Bristol Belt Line Railway Company have passed into the hands of a new 
company, and both are now under one management, with the following officers: 
Benjamin L. Dulaney, president; W. M. B. Emmert, general manager. 


SEATTLE, WASH.—The Washington Water Power Company, of Seattle, is 
arranging to furnish electricity for lighting and power to Hillyard, Wash. 

BALLARD, WASH.—An ordinance has been introduced in the City Council 
of Ballard granting a light and water franchise to W. W. De Long, S. E. San- 
ders and W. H. Peter. 

COLVILLE, WASH.—W. L. Bowen, of Colville, has been granted a 
thirty-year franchise to maintain an electric light line between Colville and 
the talls of the Little Pend d’Oreille River, a distance of seventeen miles. 


CHIPPEWA FALLS, WIS.—The Common Council and the Chippewa Falls 
Water Works & Lighting Company cannot arrive at an agreement on the con- 
tract price for lighting the streets of the city, and the Council is taking steps 
to either purchase the plant or build a new one. The company wants a ten- 
year contract at $75 per light. An expert will be employed to furnish esti- 
mates on the cost of erecting a new lighting plant. 





THE ELECTRIC RAILWAY. 


FT. WAYNE, IND.—The directors of the new Southwestern Interurban 
railway have elected the following officers: W. B. McKinley, president; G. E. 
Macomber, treasurer, and S. L. Nelson, vice-president and general manager. 

DETROIT, MICH.—Prominent citizens of Windsor, Ont., are agitating the 
purchase by the city of the lines of the Windsor Street Railway. It is under- 
stood that the property is held as collateral security by two Detroit banks which 
furnished cash to the Everett-Moore people at the time the road was purchased 
last fall. The property has been paying 6 per cent dividends for the past ten 
years. 

CLYDE, OHIO.—The Council has passed an ordinance giving franchise 
through town to J. C. Parker, promoter of the Sandusky, Clyde, Tiffin & South- 
ern Railway. 

CINCINNATI, OHIO.—Stockholders of the Ft. Wayne, Dayton & Cin- 
cinnati Traction Company have organized a company for the purpose of build- 
ing and equipping the road. 

CLEVELAND, OHIO.—The annual meeting of the Tuscarawas Traction 
Company was held a few days ago. F. T. Pomeroy is president; J. A. Ruther- 
ford, vice-president; William Aikins, secretary-treasurer, 

CONNEAUT, OHIO.—The Erie & Eastern Traction Company has applied 
for a franchise in Conneaut. If granted, it is stated that the line will be 
built in the spring. It will complete a line from Erie to Cleveland. 

COLUMBUS, OHIO.—The Wooster & Mansfield Electric Railway Company, 
with headquarters at Shreve, has been incorporated with $30,000 capital stock 
by David Collier, Wm. A. Craig, Jas. D. Keys, John Cheesrown and Brown T. 
Craig. 

CLEVELAND, OHIO.—Directors of the Aurora, Elgin & Chicago met in 
Chicago a few days ago and elected L. J. Wolf, president; Myron H. Wilson, 
vice-president; Edward Dickinson, secretary, and M. J. Mandelbaum, treasurer, 
all of Cleveland. 

HAMILTON, OHIO.—Stockholders of the Hamilton & Lindenwald Electric 
Transit Company and the Miamisburg & Germantown Traction Company will 
meet to vote on a proposition for the absorption of the lines by the Southern 
Ohio Traction Company. 

CLEVELAND, OHIO.—At the annual meeting of the Cleveland, Painesville 
& Eastern Railway Charles A. Post succeeded W. W. Moore as treasurer of the 
company, his selection being made on the advice of the bankers’ committee now 
in charge of Everett-Moore affairs. 

TOLEDO, OHIO.—Directors of the Toledo & Indiana Railway have placed a 
contract with the Toledo & Indiana Construction Company, the terms of which 
call for the completion of the road to Wauseon by Oct. 1, 1902, and to Bryan 


by Sept. 1, 1903. 
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TOLEDO, OHIO.—Directors of the Toledo & Western Railway have elected 
officers as follows: Luther Allen, president and treasurer; F. R. Seagrave, 
secretary, and C, B. French, auditor. The directors decided to buy several more 
freight and passenger cars and to extend the road from Morenci, Mich., to Fay- 
ette, Ohio, early in the spring. 


BUCYRUS, OHIO.—The Bucyrus, Upper Sandusky & Lima Railway Com- 
pany has incorporated with $10,000 capital stock to construct an electric rail- 
way from Bucyrus to Lima, by way of Upper Sandusky, which will be the head- 
quarters. Incorporators are George D. Whipple, Charles L. Schaber, Allen 
Smalley, C. D. Hare, George Kennan, Jesse Stephens and A. S. Stevenson. 


JOHNSON CITY, TENN.—A charter has been granted the Johnson City 
Traction Company. The capital of the company is $45,000. J. H. Bowman, 
Adam B. Couch and others are interested. 

WILLIAMSBURG, VA.—The Yorktown, Hampton and Poquoson and the 
Yorktown, Williamsburg & Jamestown Electric Railway have been organized, 
with H. N. Phillips, of Williamsburg, treasurer. It is reported that plans for 
building the proposed roads will be carried out. 
pany reports for the year 1901 gross earnings of $171,172, as against $140,685 in 

MILWAUKEE, WIS.—The Chicago & Milwaukee Electric Railway Com- 
1900. Net earnings over operating expenses were $96,157, against $81,169 last 
year. 

MADISON, WIS.—The people of Milton Junction are anxious to have the 
proposed Madison-Janesville interurban electric road run through their town 
and have requested P. T. Spooner, the promoter, to look into the feasibility of 
the plan. 

KENOSHA, WIS.—It is reported that negotiations have been opened for the 
purchase of the Kenosha Street Railway Company’s franchise in Kenosha. The 
deal is supposed to be made by a Cleveland firm seeking a road between Chi- 
cago and Milwaukee. 





THE AUTOMOBILE. 


THE MOBILE COMPANY OF AMERICA, of Tarrytown-on-the-Hudson, 
of which John Brisbin Walker is president, is contemplating an automobile 
service in St. Louis between the Union Station, the principal hotels and the 
World’s Fair grounds. 

ENDURANCE TEST.—The second annual 100-mile endurance test of the 
Long Island Automobile Club will take place on April 26, starting from Jamaica. 
It will be preceded by a ‘‘smoker”’ at the club rooms on the evening previous— 
Friday. Entries close April 21. 

AUTOMOBILE OF AMERICA.—Henry C. Cryer, Jersey City, has been ap- 
pointed receiver for the Automobile Company of America, which bad capital of 
$5,000,000 and is now said by V. Everett Macy and other stockholders to owe 
more than $300,000 with no tangible assets. It has been building hydrocarbon 
vehicles exclusively, 





LEGAL. 


AGAINST EXCESSIVE TAXES.—The Supreme Court of Ohio has decided 
against Tom Johnson’s claim that the State Board of Equalization should raise 
appraisement of street railroad property for taxation purposes. The court holds 
that the Board has no such power, and dismisses Johnson’s mandamus suit to 
compel the Board to act. 





OBITUARY. 


MR. FRANCIS A. PRATT.—We regret to note that Mr. Francis Ashbury 
Pratt, one of New England’s best known manufacturers, fell dead from apop- 
lexy while dressing one morning this week. He had been in poor health for 
some time. He was seventy-five years old, and in 1861, with Amos Whitney, 
founded the Pratt & Whitney Company. He retired from the presidency of 
the concern two years ago. He leaves a widow, a daughter, Mrs. Carrie L. 
Spaulding, and a son, Francis C. Pratt. 

MR. E. M. PIERSON.—We regret to note the recent death at Newark, N. J., 
of Mr. Edward M. Pierson, father of Mr. H. G. Pierson, of Foote, Pierson & 
Company, New York City. The deceased was one of the pioneers in the elec- 
trical field, particularly in the manufacture of telegraph and telephone apparatus. 
He entered the service of the Western Union Telegraph Company in 1863 at 
Cleveland, Ohio, remaining with it two or three years, when he came to New 
York at the request of the late Mr. L. G. Tillotson to organize the manufactur- 
ing department of the well known concern of L. G, Tillotson & Company. He 
was associated with this concern and its successors, The E. S. Greeley & Com- 
pany up to 1894, at which time, owing to ill-health, he was compelled to give up 
active business. 

MR. D. W. BAKER, JR.—It is with deep regret that we note that Mr, Daniel 
W. Baker, Jr., son of the late Controller Baker of Newark, was instantly killed 
on Saturday afternoon, Feb. 8, by a trolley car of the Elizabeth line at Green 
and Broad streets, Newark. He was crossing the street with a setter at his 
heels, and had his head lowered on account of the wind, when he walked in front 
of the car, which was going at high speed, and went under the fender. He was 
engaged with his brother, Cyrus O. Baker, (master of transportation of the 
National Electric Light Association), in platinum refining, under the firm name 
of Baker & Company, in Newark. He leaves a widow. The motorman of the 
car was held on a charge of manslaughter. He could not explain the circum- 
stances of the accident. The police have been unable to find any witnesses. A 
host of electrical friends proffer their sympathy with the family in this sad and 


sudden bereavement. 














FEBRUARY 15, 1902. 


PERSONAL. 


MR. WALLACE C. JOHNSON, C. E., whose work in connection with the 
Shawinigan power transmission in Canada was noted very fully in our pages 
last week, is a native of Granville, West- 
ern Massachusetts. He spent two years 
at Williams College and graduated from 
the Worcester Polytechnic Institute in 
the class of 1884. He was for two years 
an assistant at the Holyoke Water 
Power Company, of Holyoke, Mass., 
under Clemens Herschel, the well 
known hydraulic engineer. He then 
became Chief Engineer of the Niagara 
Falls Hydraulic Power & Manufactur- 
ing Company, of Niagara Falls, which 
position he still holds. In the spring 
of 1898 he became consulting engineer 
for the Shawinigan Water & Power 
Company, and later chief engineer. He 
has had entire charge of the design and 
construction of the power-house for that 
company, as its chief engineer. As 
consulting engineer he outlined the gen- 
eral plan of its works. At present Mr. Johnson is consulting engineer for 
the Hannawa Falls Water Power Company, and for the Pittsburg Reduction 
Company. At all times during the past twelve years he has been in the general 
business of a consulting engineer for water-power work and has built a num- 
ber of small installations, in addition to the above referred to. He is also at 
present general manager of the Albion Power Company, of Albion, N. Y., the 
Middleport Gas & Electric Light Company, of Middleport, N. Y., and of the 
Shawinigan Falls Electric Light Company, Shawinigan Falls, P. Q. 

MR. LEON M. HALL, consulting engineer, San Francisco, has removed his 
offices from 331 Pine Street to Hayward Building, that city. 

PROF. A. C. KELSEY has taken charge of the new telephone engineering 
department of Purdue University. He is a gentleman of extended experience 
in this line of work. 

MR. MALCOLM W. FORD, the well known sporting writer, automobilist, etc., 
is now editor of the sport club, and technical departments of the New Centaur 
Magazine of New York City. 

MR. C. W. MORSE, the controlling factor in the Telephone, Telegraph & 
Cable Company of America, denies that he has any intention of selling that 
company to the Bell Company. 

LORD KELVIN was a member of the dinner party at the House of Com- 
mons on Feb. 6, at which Mr. and Mrs. C. M. Schwab were entertained. Mr. 
Joseph Chamberlain was also present. 

MR. C. E. DONNATIN has been appointed superintendent of the mechanical 
department of the Los Angeles, Calif., Railway Company. He will have charge 
of the rolling stock, car shops, machine shops and storeroom. 

MR. F. O. RUNYON is resigning on March 1 his position as engineer of the 
New York & New Jersey Telephone Company, to take up the work of consult- 
ing electrical engineer. His offices will be at 122 Market Street, Newark, N. J. 





MR. WALLACE C. JOHNSON, 


MR. AUGUST BELMONT, the president of the Rapid Transit Subway Com- 
pany of New York, announces that it is not in any way interested or likely to be 
in the new Securities Company’s plan for taking over the Metropolitan Street 
Railway system. 

MR. HERMAN A. STRAUSS has resigned the post of assistant engineer of 
the Manhattan Elevated Railway Company, which he has held during the past 
two years, to engage in consulting electrical engineering work, with office in 
the Park Row Building, New York City. 

MR. BRET HARTER, who has been associated as superintendent, electrical 
engineer, etc., of various electric railways in Michigan and New York State, 
has joined the engineering force of E. P. Roberts & Company, of Cleveland, 
Ohio. Mr. Harter is a graduate of Purdue University. 

MR. E. D. LEAVITT, the well known engineer of the Calumet & Hecla Com- 
pany, has designed for that concern a huge “‘sand wheel,” operating 550 buck- 
ets at ten revolutions per minute. It will be driven by a 7o00-hp General Elec- 
tric induction motor now being built for it at Schenectady, 

MR. THOMAS L. TOWNSEND has severed his connection with Partrick, 
Carter & Wilkins to accept a position with the Vallee Bros. Electrical Company 
of Philadelphia, as general manager. It is with great reluctance and best 
wishes that the old concern parts with Mr. Townsend’s services. 

PROF. W. L. ROBB, of Trinity College, Hartford, Conn., has accepted the 
offer from the Troy, N. Y., Polytechnic Institute to organize an electrical de- 
partment. Mr. H. A. Perkins, instructor in the Sloan Laboratory at Yale, is 
spoken of as his likely successor. He is a Columbia man. 

MR. GEORGE A. WADDELL has been appointed chief electrician of the Mer- 
chants and Miners’ Transportation Company, Baltimore, Md. Mr. Waddell is a 
student of the American School of Correspondence, of Boston, Mass., and adds 
another to the list of those who, coming from such institutions, are able to make 
a good place for themselves. 

MR. C. P. BRUCH, the assistant general manager of the Postal Telegraph- 
Cable Company, is to be heartily congratulated on the latest publications he has 
prepared in regard to the old-time telegraphers. His official illustrated report of 
the Montreal meeting is one of the most interesting things of the kind we have 
seen and likely to be prized by all recipients. 

MR. HENRY RUSTIN, mechanical and electrical engineer of the depart- 
ment of works of the Louisiana Purchase Exposition, addressed the members 
of the Engineer’s Club of St. Louis, Mo., on the evening of Feb. 5 on the sub- 
ject of the mechanical and electrical problems of the Exposition. Mr. Rustin’s 


paper elicited a lively discussion among those present. 
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MR. R. LANCASTER WILLIAMS, of the firm of J. L. Williams & Sons, 
of Richmond, Va., will leave New York at the end of the month for England. 
He will study the trolley situation in that country, and on his report will depend 
the future investments of the Great Britain Railway Development Company, in- 
corporated at Trenton, N. J. Mr. Williams is interested in many roads in the 
South and Southwest, and is a brother of John Skelton Williams, president of the 
Seaboard Air Line, and one of the directors of the new company. 








a 


EDUCATIONAL. 


UNIVERSITY OF VERMONT.—The catalogue of the University of Ver- 
mont and State Agricultural College at Burlington, for the current year, gives 
the usual information of the different courses of instruction. At this institu- 
tion there is an electrical engineering course which is quite comprehensive. 
The engineering laboratories have been well equipped with many standard elec- 
trical instruments and machines. Instruction is also given in photometry. 

CARNEGIE LABORATORY FOR STEVENS.—Last week the new laboratory 
which Mr, Andrew Carnegie has presented to the Stevens Institute of Tech- 
nology, Hoboken, N. J., was opened with considerable éclat. It is known as 
the Carnegie Laboratory of Engineering, and is devoted more particularly to 
electrical work. Mr. Carnegie has now sent a check for $100,000 to President 
Morton for endowment purposes. In his remarks at the dedication Mr. Car- 
negie said he owed his success in life to his ability to get around him men 
cleverer than himself. 





Trade Hotes. 


REMOVAL.—The New York office of the Cutter Company, of Philadelphia, 
has been removed to 15 Cortlandt Street. Mr. G. A. Annable is the company’s 
New York representative. 

BUCKEYE LAMPS.—Mr. Bailey Whipple, of the Buckeye Electric Com- 
pany, Cleveland, Ohio, reports a very prosperous business in the new type Buck- 
eye lamps. He is at present devoting his attention to the larger trade. 


OSBURN FLEXIBLE CONDUIT COMPANY, 21 Park Row, New York City, 
reports a growing demand and increased inquiry for its ‘‘Flexduct” tube for in- 
terior wiring. Mr. C. E. Corrigan is very much pleased with the outlook and 
states that the factory capacity is being increased. 

THE HAYNES & NOYES COMPANY, of Chicago, which makes telephone 
apparatus for private exchanges and intercommunicating systems exclusively, 
has just issued a handsome catalogue of that apparatus. This company employs 
no traveling salesmen, and is so free from a heavy item of expense, but is well 
represented over the country by its advertising matter and its excellent catalogue. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, 32 Cortlandt 
Street, New York, has recently secured the entire building running through to 
Dey Street, and in rear of its present quarters. This will about double its pres- 
ent store space and in addition to the recent large increase in its factory build- 
ing in Jersey City will relieve much congested business which has recently 
grown beyond all expectations. 

THE INTERNATIONAD TELEPHONE MANUFACTURING COMPANY, 
Chicago, it is said, is having a large demand for its new patented switchboard 
ringing and listening key, which it recently put on the market. The compact and 
durable construction of the ‘‘International’’ key meets the need for a short and 
narrow key for central energy multiple and toll line switchboards, with its con- 
tact springs of a proper length to avoid breaking under heavy use. 


FOSTORIA LAMPS.—tThe Fostoria Incandescent Lamp Company, Cleveland, 
Ohio, reports a large increase of business in extra quality Fostoria inner globes. 
It has given particular attention to this product and brought it to a high state 
of perfection. Mr. Wm. Rethschild, of the Fostoria Company, has just re- 
turned from an extended Southern trip and reports electrical business in gen- 
eral and Fostoria lamps in particular as being on a flourishing basis. 


HART & HEGEMAN SWITCHES.—In a note printed recently in this col- 
umn, it was stated that the Hart & Hegeman Manufacturing Company, of Hart- 
ford, Conn., has announced that all Hart rotary switches will hereafter be sup- 
plied, should the purchaser so desire, with a new type of “fon” and “off” indi- 
cator free of charge. It should have been further explained that the indicator 
consists of a dial which turns under the cover, the words “on” or “off” coming 
opposite an opening in the cover. 

SELF-INDICATING FUSES.—In the description of the D, & W. self- 
indicating fuses which appeared in the issue of last week, an error of the en- 
graver rendered one of the cuts meaningless. One of the cuts shows the fuse 
after it has blown, as indicated by a black mark within a circle. The second 
cut was intended to represent the fuse before it was blown, and should have 
shown the circle of the first cut lacking the enclosed black mark. By an error 
of the engraver, this circle was routed out. 

REMOVAL.—The office of the secretary and general manager of the Sills- 
Eddy Mica Company was moved on Feb. 1 from the company’s factory at New- 
ark to the Broad Exchange Building, New York. This company reports good 
prospects for the year 1902 and a good year’s business just closed. In addition 
to a large mica trade, it manufactures the well known brands of Micabeston and 
Imperial insulation. It is believed by many that compressed mica insulation is 
equal in every respect to solid mica. Its use is rapidly growing. 

EMERSON FAN MOTORS.—The Emerson Electric Manufacturing Com- 
pany, St. Louis, Mo., is among the first concerns to bring out a fan motor cata- 
logue for the season of 1902, a copy of which has just reached us. It contains 
64-pages and is artistically illustrated with views of many styles of motors and 
ceiling fans for alternating current. The information given about these ma- 
chines is very complete and concise, and is well arranged for reference. The 
catalogue is handsomely gotten up, and is printed in three colors, making a very 
attractive piece of work. Among other recent literature of the Emerson Com- 
pany is a telegraph code and terms of sale (bulletin No. 3000) and a bulletin 
on automatic start induction motors for low frequency single-phase current. 

















































































































UNITED STATES PATENTS, ISSUED FEBRUARY 4, 1902. 
{Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., New York.] 


692,236. ELECTROMECHANICAL DEVICE FOR ELECTRIC TRACTION; 
E. Cantono, Rome, Italy. App. filed Aug. 2, 1899. A device for steering 
vehicles whereby the speed of the motors on each side of the vehicle is 
altered relative to each other at‘the same time that the vehicle is turned. 

692,260. INCANDESCENT LAMP; H. Garwood, Ottawa, Ohio. App. filed 
Sept. 9, 1901. A lamp having a number of filaments of different candle- 
power, one end of each connected with successively arranged contact pieces 
in the neck, and a sliding plug adapted to be moved to engage with any one 
of the contact pieces, and thus throw a desired filament into circuit. 

692,294. DENTAL LAMP; H. J. Jaeger, New York, N. Y. App. filed May 5, 
1900. A glass rod or handle is made in one piece with the lamp bulb, the 
leading-in wires extending through the full length of the handle, thus pro- 
viding a lamp which can be used readily for surgical explorations and at the 
same time be thoroughly cleansed and sterilized without injury to the lamp 
or fixture. 

692,298. POSITIVE ELECTRODE FOR ACCUMULATORS WITH CON- 
STANT ELECTROLYTE; E. V. Gungner, Stockholm, Sweden. App. filed 
March 16, 1900. A positive grid composed of a metal not acted on by the 


electrolyte (alkali-metal hydrate solution, of which the metal may be nickel) 


is coated with a mass of finely reduced silver and silver chloride. Mixed 
with the silver is any of its salts, such as the sulphate or nitrate. The 
mixture is pressed and dried, after which the electrode is heated up to or 
beyond the fusing point of silver chloride and then immersed as a cathode in 
an electrolyte composed of a solution of alkali-metal hydrate, whereby the 
chlorine is removed and pure silver remains in a coherent mass. The elec- 
trode is then placed as the anode into a new bath of alkali-metal hydrate, 
whereby the silver is converted partly into oxide of silver and partly into 
peroxide. 

692,318. COIN OR METAL DETECTOR; F. E. J. Litot and A. Mayer, Pitts- 
burg, Pa. App. filed July 5, 1895. The inductive effect of primary coils 
upon secondary coils is varied by the insertion of coin or different metals 
between them which have different specific inductive effects; the variation 
of the electromotive forces in the secondary coil thus produced, sets up a 
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692,471.—Electric Annunciator. 


current in a relay which closes the circuit of a mechanism to automatically 
separate the good coin from the bad or the different kinds of metal. 


692,348. SYSTEM OF ELECTRICAL DISTRIBUTION; E. B. W. Reichel, 
Steglitz, Germany. App. filed Oct. 2, 1899. (See Current News and 
Notes.) 

692,352. CONTROLLING APPARATUS FOR ELECTRIC MOTORS; W. J. 


Richards, Milwaukee, Wis. App. filed April 27, 1901. Details of construc- 
tion devised for the purpose of preventing arcing between the contact pieces 
to automatically stop and start a compressor motor at predetermined maxi- 
mum and minimum limits of pressure, to govern the operation of a number 
of motors by a single primary switch, as well as to perform other func- 


tions. 
692,395. RAIL BOND; M. F. Whiton, Hingham, Mass. App. filed June 25, 
1901. The bond is composed of a laminated strip having flat feet and an 


intermediate extensible portion, the layers being soldered together and em- 
braced by a sleeve to close the side openings between the layers. The 
sleeve prevents the escape of the solder when heat is developed for any rea- 
son in the bond, 

692,413. ELECTRIC HEATER; J. F. Bachmann and A. Vogt, Vienna, Aus- 
tria-Hungary. App. filed Dec. 12, 1899. The heating resistance is placed in 
circular grooves in a plate, the grooves being inclined or undercut to hold 
the wires in place, and after the wires are deposited therein, are filled with 
a material of the same nature as that of which the plate is made. 

692,421. TAKE-UP DEVICE FOR TROLLEY CORDS; S. J. Buckland, 
Springfield, Mass. App. filed March 6, 1901. The device normally takes 
up the ordinary slack of the cord, but when the trolley leaves the wire, a 
take-up device becomes effective in putting into operation a winding mechan- 
ism to draw the trolley down. 

692,422. WATER SHED OR DEFLECTOR FOR TROLLEY POLES AND 
ROPES; S. J. Buckland, Springfield, Mass. App. filed Sept. 30, 1901. A 
water shed consisting of a looped piece of metal inserted in the cord near 
the pole to prevent water from running down the cord. 


692,423. ELECTRIC SIGNAL; C. Budke, Jr., St. Louis, Mo. App. filed Oct. 
7, 1901. Details. 
692,426. TRANSMITTER FOR MORSE ALPHABET AND PRINTING 


Cerebotani, 


TELEGRAPHY; L. App. filed March 8, 


The arrangement is such that on depressing the necessary key the 


Munich, Germany. 
1900. 
latter remains in position until it has caused the sign to be transmitted. 
This is effected by a cylinder commencing to rotate on the key being de 
pressed and by contacts being made during the rotations corresponding to 
the letters to be transmitted. The key then springs up again and the cylin- 


der, having made a full rotation, stops. 


ELECTRIC SWITCH; J. D. Clay and F. A. La Roche, New York, 


692,427. 
N. Y. App. filed Aug. 22, 1900. An overhead switch operated by a cord 


passing over a drum having a crank pin connected with the movable part 
of the switch. 

692,429. ELECTRIC SWITCH; H. J. Cogswell, Hartford, Conn. App. filed 
March 2, 1901. A pair of blades connected to the opposite sides of the 
center of a disk by links, so that on rotating the disk a half turn the blades 
will be simultaneously thrown into or out of connection with the contacts. 


692,432. APPARATUS FOR THE PREVENTION OF SPARKING AND 
ARCING IN ELECTRIC CIRCUITS; H. H. Dow, Midland, Mich. App. 
filed March 13, 1899. A device capable of generating a counter electro- 
motive force is switched into the circuit across the break the moment the 
circuit is opened. 

692,433. ELECTROLYTIC ACCUMULATOR; C. P. Elieson and V. De Bob-- 
insky, Paris, France. App. filed May 15, 1901. Very thin bands or strips 
of lead, alternately corrugated and straight, are united together by a cen 
tral core of lead, being similar in appearance to a bird’s feather. This 
construction is strengthened by a frame, which is, however, completely in- 
sulated from the electrode and may itself be of insulating material. 

692,458. ELECTRIC LAMP SOCKET; S. A. Koltonski, Boston, Mass. App. 
filed Dec. 1, 1899. The binding screws which hold the end of the wires 
are so placed in the socket that they can be reached with a screw driver 
through the open end of the socket, without the necessity of removing the 
metal casing. 

692,471. ELECTRIC ANNUNCIATOR; E. B. Overshiner, Chicago, Ill. App. 
filed Nov. 9, 1900. The jack is constructed to automatically restore the drop 
when the plug is withdrawn. 

692,475. AUTOMATIC CIRCUIT BREAKER; C. Reynolds, Columbus, Ohio. 
App. filed Oct. 10, 1901. A circuit breaker for air compressors embodying 
a cylinder and piston which compresses a spring attached to the armature 
of a magnet; when the air pressure reaches a maximum point the tension of 
the spring overcomes the attraction of the magnet and breaks the circuit. 

692,507. REVERSIBLE GALVANIC BATTERY; T. A. Edison, Llewellyn 
Park, N. J. App. filed June 20, 1901. (See Current News and Notes.) 

692,509. ELECTRIC CLOCK; M. Fischer, Zurich, Switzerland. App. filed 
Sept. 3, 1901. The clock is regulated by an armature which is moved out of 
the field of a permanent magnet by the train and drawn back again by the 
attraction of a magnet to thus provide the necessary movement for the es- 


capement, 
692,519. TROLLEY HARP; A. Johnson, Quincy, Ill. App. filed Oct. 10, 
1901. Contact springs which bear upon the opposite sides of the wheel are 


held in place by a tapered plug at the base of the harp. 


HANGER FOR AERIAL CABLES; G. J. Knittle, Wheeling, W. Va. 
A sheet metal strip adapted to embrace the cable 


692,529. 
App. filed Sept. 10, 1901. 
and the suspending wire. 

692,531. ELECTROLYTIC CELL; E. A, Le Sueur, Rumford Falls, Me. App. 
filed March 8, 1898. An alkaline metal as it is set free by electrolytic ac- 
tion is absorbed by one side a mass of mercury and continuously separated 
from the other side of the mercury, so that as fast as the alkali metal enters 
the mercury it is removed therefrom and converted into the required 
hydrate. 

692,533. ELECTRIC SIGNALING DEVICE FOR PREVENTING RAILWAY 
COLLISIONS; G. Del Monaco, Triest, Austria-Hungary. App. filed Sept. 4, 


1900. Details. 
692,554. CHAIR FOR THERAPEUTIC PURPOSES; J. J. Stanger, Ulm, 
Germany. App. filed June 26, 1900. The chair is fitted with tubes through 


which electrically charged liquids can be directed to the various parts of the 
body of a person occupying the chair. 

ELECTRIC GONG; J. A. Wotton, Atlanta, Ga. App. filed June 8, 
1901. A pivoted electromagnet carrying the hammer vibrates between the 
poles of a permanent magnet. The electromagnet carries two windings 
through which the current is alternately directed. 


692,579. 


692,580. ANNUNCIATOR; J. A. Wotton, Atlanta, Ga. App. filed June 1o, 
1901. Details. 
- 692,688. APPARATUS FOR PRODUCING FLUORINE; M. Meslans, Paris, 


France. App. filed Nov. 10, 1900. A copper partition separates the anode 
and cathode cells, the partition being electrically connected with the anode 
and having openings below the normal level of the electrolyte. The par- 
tition is immersed in a refrigerating tank whereby any vapor of hydro- 
fluoric acid is condensed and returned to the electrolyte. The partition be- 
comes coated from the commencement of the electrolysis, with a layer of 
fluoride of copper, which protects the same. 

692,690. MOTOR FOR RAILWAY DEVICES; H. D. Miles, Mich. 
App. filed March 12, A motor for operating railway signals, switches, 
etc., is provided with air-tight inclosures to shield it from moisture, ice and 
dust. 


Detroit, 
IQOl. 


692,735. COMBINED ELECTRIC 
MECHANISM; J. R. 

Details. 

692,737. STATIC ELECTRIC MACHINE; H. B. Todd, Meriden, Conn. 
filed May 11, 1901. 


SWITCH AND SPARK BLOW OUT 
Thompson, Portland, Oregon. App. filed June 17, 
I9gol. 
App. 
A supplemental plate mounted in close relation to the 
main generator plate and turning with the latter, is used in connection with 
the ordinary driving, supporting and collecting devices. 

CONTROLLING APPARATUS FOR ELECTRIC MOTORS; F. F. 
New York, N. Y. App. filed April 27, A modification of 
patent No. 692,352. 

TROLLEY STAND; O. F. Lidke, Ypsilanti, Mich. App. filed Aug. 
The stand is movable along the body of the car from one end to 
the other, the trolley pole being under spring tension when in any position 
except the vertical. 


692,779. 
srush, 1901. 
692,790. 


14, 1901. 








